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NOW. . . from Bendix-Pacific 

Advanced Solid State 
Telemetering 
Discriminator 


In this TDA-300 Solid State Subcarrier Discriminator Bendix-Pacific has achieved 
a new standard of performance in an accurate and reliable data converter 
for use in FM/FM telemetry receiving stations and data reduction systems. 

Smaller in size for comparable performance, completely accessible plug-in 
printed circuit modules and built-in power supply are characteristic features 
of its advanced design. Because of its minimum size and weight the Discriminator 
is particularly suited for use in aircraft and for installation 
in crowded mobile vehicles. 

The Discriminator uses the phase lock loop concept of coherent detection 
to obtain maximum recovery of FM subcarrier signals. A mounting rack is 
available which permits mounting six discriminators in 514 inches panel 



Complete data and specifications are available on request. 



Bendix-Pacific Division 




“BENDIX PROVIDES US AN EXCELLENT 
AIRPLANE BRAKE, PLUS DEPENDABLE FOLLOW-UP SERVICE” 


UNITED AIR LINES 

Sm Francisco International Airport, Son Francisco 28, California 

January 9> 1961 


Mr. R. W. White sell 
Director of Marketing 
The Bendix Corporation 
Bendix Products Division 
South Bend 20, Indiana 

Dear Mr. White sell: 

In over a year of operation, the Bendix brakes on our 
DC-8's have been economical and dependable. 


Tour new design concepts have proved their worth in 
providing better performance. Tour segmented rotors 
have eliminated one of our chronic brake problems - 
rotor warpage. By insulating all hydraulic packings 
from the heat sink, you have virtually eliminated 
brake leakage. Use of a heat shield around the brake 
lengthens wheel and tire life. 

Our pilots rate your brakes as smooth, dependable. 

The Bendix service department and its distributors 
give us excellent service, including fast delivery of 
replacement parts when needed. 

In short, Bendix provides us with an excellent airplane 
brake, plus dependable follow-up service. 



Vice President 



The nice things Mr. Mentzer says about Bendix s brakes 
illustrate the feelings of commercial, military, and busi- 
ness aircraft people generally. 

Pilots will tell you that Bendix brakes provide safe, 
sure control. Maintenance men point out that they 


reduce turn-around time. Controllers like the fact that 
they give lower braking cost per landing. These advan- 
tages result from the superior designs and quality mate- 
rials developed by Bendix— world’s most experienced 
brake manufacturer. 


Bendix DIVISION 8 South Bend, ind. 



AVIATION CALENDAR 


Feb. 21-23- mil Annual Convention. In- 
ternational Airline Navigators Council, 
Hotel Manhattan. New York. N. Y. 

Feb. 22-Second Annual Reliability Sym- 

Control’, Static: Hilton. Los Angeles. 

Feb. 26-28— Texas Agricultural Aviation 
Conference, Texas A & M College, Col- 
lege Station, Tex. 

Mar. 5-9-Sixth Annual Gas Turbine Con- 
ference and Exhibit, American Society of 
Mechanical Engineers, Shoreham Hotel, 
Washington, D. C. 

Mar. 9-10-Second Symposium on Engineer- 
ing Aspects of Magnetohydrodynamics. 
University of Pennsylvania, Philadelphia. 

Mar. 9-10— Flight Propulsion Meeting. In- 
stitute of the Aerospace Sciences, Cleve- 
land. Ohio (classified). 

Mar. 12-16-Aviation Conference, American 
Society of Mechanical Engineers, Statler- 
I-lilton, Los Angeles, Calif. 

Mar. 13-16— Missile and Space Vehicle Test- 
ing Conference. American Rocket Soci- 
ety, Biltmorc Hotel, Los Angeles, Calif. 

Mar. 16-18-Fifth National Conference on 
Aviation/Spacc Education. Mayflower 
Hotel, Washington, D. C. 

Mat. 20-25— International Convention, In 
stitute of Radio Engineers, Coliseum and 
Waldorf Astoria Hotel, New York, N. Y. 

Mar. 20-24-1961 Western Metal Exposi- 
tion, American Society for Metals, Pan- 
Pacific Auditorium. Los Angeles, Calif. 

Mar. 27-31-1961 Symposium on Tempera- 
ture, Its Measurement and Control in 
Science and Industry, Columbus, Ohio. 
For information: V. W. Sikora, ISA, 313 
Sixth Ave., Pittsburgh 22, Pa. 

(Continued on page 6) 




CONTINENTAL AIRCRAFT ENGINES 



PROGRESSIVE ENGINEERING AND 
QUALITY MANUFACTURE, PLUS THE 
BACKING OF ESTABLISHED WORLD-WIDE 
SERVICE, MAKE CONTINENTAL-NOW, 
MORE TRULY THAN EVER BEFORE- 

FIRST NAME IN UTILITY PLANE POWER 


After engine dependability, the most important thing to consider in choosing an 
airplane is the service behind it -the facilities maintained by its makers to keep 
it in the air at lowest cost. And here, as on the basic score of engine stamina, 
planes with Continental power rate uniformly high . . . Owners of such aircraft 
are sure of finding genuine Continental parts and competent mechanics the 
world over . . . They benefit in other ways, too, from Continental's policy of 
backing those who build and those who use Continental-powered products. 



IAIION WEEK. f<j 


AVIATION CALENDAR 


magnetic 

controls 

company 


6147 


for these 
missiles 
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Missile manufacturers demand light, accurate, reliable 
gyro temperature controls — delivered on time. Mag- 
netic Controls Company pioneered this field in 1952. 
Since then we have reduced the weight and size of these 
controls by 90% while increasing accuracy and reliabil- 
ity. This is why so many missile makers rely on Mag- 
netic Controls Company. For experienced advice and 
detailed facts on specific applications, phone or write: 


MAGNETIC CONTROLS COMPANY 

6413 CAMBRIDGE STREET • MINNEAPOLIS 26, MINN. • WE. 9-4691 
. ’ Heat Control Systems • Static Inverters • Voltage Monitoring Systems 


(Continued from page 5) 

Mar. 28-29— Nucleonics in Flight Sympo- 
sium, American Nuclear Society, Statler- 
Hilton Hotel, Dallas, Tex. 

Apr. 4-5— Aviation Technician School Ad- 
ministrators Conference. Purdue Univer- 
sity, Lafayette, Ind. 

Apr. 4-6— International Symposium on Elec- 
tromagnetics and Fluid Dynamics of Gas- 
eous Plasma, Polytechnic Institute of 
Brooklyn, Brooklyn, N. Y. 

Apr. 4-6— Lifting Re-entry Vehicles: Struc- 
tures, Materials & Design, American 
Rocket Society. Palm Springs. Calif. 

Apr. 4-7— National Aeronautic Meeting, So- 
ciety of Automotive Engineers, Commo- 
dore Hotel, New York, N. Y. 

Apr. 10-11— Spring Meeting, Western States 
Section/The Combustion Institute, Aoto- 
nutronic Division of Ford Motor Co., 
Newport Beach, Calif. 

Apr. 10-14— International Symposium on 
Aviation Research and Development, 
Federal Aviation Agency. Atlantic City, 
N. f. 

Apr. 13-14— Annual Meeting, National Aero- 
nautical Services Assn.. Hotel Washing- 
ton, Washington, D. C. 

Apr. 13-14— Institute of the Aerospace Sci- 
ences/ Army Aviation Meeting (classi- 
fied), Washington, D. C. 

Apr. 17-28— 14th Technical Conference, 
International Air Transport Assn., Queen 
Elizabeth Hotel, Montreal, Canada. 

Apr. 18-20— Symposium on Chemical Re- 
actions in the Lower and Upper Atmos- 
phere, Stanford Research Institute, Mark 
Hopkins Hotel, San Francisco, Calif. 

Apr. 20-22— General Meeting, American Me- 
teorological Society with the American 
Geophysical Union, Washington, D. C. 

Apr. 22-25— Annual Business Meeting and 
Conference, American Assn, of Airport 
Executives, Broadmoor Hotel, Colorado 
Springs, Colo. 

Apr. 26-28— Liquid Rockets. Propellants 
and Combustion Conference, American 
Rocket Society, Palm Beach Biltmore, 
Palm Beach. Fla. 

Apr. 30-May 4— Seventh National Aero- 
space Instrumentation Symposium. In- 
strument Society of America. Adolphus 
Hotel, Houston, Tex. 

May 8-10— National Aerospace Electron- 
ics Conference, IRE, Miami and Biltmore 
Hotels, Dayton, Ohio. 

May 9-11— Western Joint Computer Con- 
ference and Exhibit, Ambassador Hotel, 
Los Angeles. Calif. 

May 12-14— Mid American Air Fair, Munici- 
pal Airport. Wichita. Kan. 

May 15-17— National Symposium on Micro- 
wave Theory and Techniques, IRE, Sher- 
aton Park Hotel. Washington, D. C. 

May 15-18— 20th Annual National Confer- 
ence. Society of Aeronautical Weight En- 
gineers, Sheraton Hotel, Akron, Ohio, 

May 22-24— National Telemetering Confer- 
ence, Sheraton-Towers Hotel, Chicago, 111. 

May 22-24— Fifth National Symposium on 
Global Communications. Institute of Ra- 
dio Engineers, Hotel Sherman, Chicago. 

May 26-Junc 4— 24th French International 
Air Show, Le Bourget. Paris, Fiance. 

Sept. 4-10—1961 Flying Display and Exhibi- 
tion. Society of British Aircraft Construc- 
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NEW PRIME SOURCE FOR ROCKETS, 
MISSILES AND WEAPONS SYSTEMS 

United Systems Corporation is an 
independent corporation formed by the 
four member companies, coordinating 
their physical and technical assets to provide 
experienced systems manager capabilities 
to handle prime contracts. USC 
administrative management subcontracts 
one hundred percent of the prime contract 
to participating members or others as 
necessary. The General Administrative costs 
are not pyramided but held to the subcontract 
level only, thus saving substantial percentages 
of contract cost to the government. 
Your request for a facilities brochure is invited. 
UNITED SYSTEMS CORPORATION 





antenna 

systems 

capability 


The directional antenna and its mount have become symbols 
of the missile age and its advancing technology. Representing a 
challenging complex of mechanical and electronic problems, they 
demand the utmost in ingenuity and precision for their solution. 

Reeves has over ten years of diversified experience in the co- 
ordinated design and development of two and three axis antenna 
mounts and their related servo, radar and computer instrumenta- 
tion. Currently actively engaged in the DISCOVERER and PROJECT 
MERCURY PROGRAMS, Reeves has produced antenna systems for 
the TERRIER and MATADOR programs, as well as a wide range of 
mounts for other missile tracking and guidance applications. 

If your projects involve development of advanced antenna pedestal 
equipment and systems for search, tracking, guidance or control, 
it will be worth your while to contact Reeves. 




REEVES INSTRUI 


CORPORATION • A Subsidiary of Dynamics Corporation of America 




An entirely new order of graphic information is now available to intelligence specialists for space-time-terrain surveillance. The superior 
visual sensing quality of photography, enhanced further by Houston Fearless Corporation's electronic Ultrahancer, presents significant 
strategic and tactical information beyond the scope of present instruments. This new graphic intelligence is resolved by a six-phase 
system of exposure control, contrast intensification by shaped area filtering, linearization of the photographic process, selective 
amplification, line drawing presentation by electronics, and automated brightness and contrast control during projection. The Ultra- 
hancer is but one of the exciting components of the Westwood Division's IAI system of information acquisition and interpretation 
for military and scientific purposes. Inquiries will be given immediate attention. Scientists and engineers wishing to join in this 
advanced work will receive every consideration. Westwood Division, if Houston Fearless Corporation, Los Angeles 64, Calif. 





Design Now for Brazing 

Solar Engineered Brazing, based on 
years of metallurgical research and experience, 
is solving many of today’s design problems 


ENGINEERED BRAZING, developed by Solar Aircraft 
Company, is a new concept in the fabrication and 
joining of highly critical metal products. The concept 
involves integration of research, engineering and manu- 
facturing personnel into a highly skilled team of braz- 
ing specialists. Brazing facilities at Solar meet almost 
every current requirement. The heart of the engineered 
brazing concept is the use of these fabrication special- 
ists in the early stages of product design. 

PROVEN ADVANTAGES of engineered brazing arc seen 
in the development and production at Solar of large 
liquid-cooled rocket 

exchangers, gas tur- 

lightweight sandwich 
structures, electronic 
components and 
nuclear fuel elements 
and controls. Hun- 
dreds of feet of stain- 
less steel tubing used 
in the construction of liquid-fueled rocket thrust cham- 
bers are brazed together in one simple cycle. Quality of 
the units is controlled in design, component manufac- 
turing, and lay up stages. Actual production of the 
assembly then becomes the simplest operation of the 
entire program. 

DESIGN IMPROVEMENT is a fundamental objective of 
engineered brazing. Solar research and development 
now make it possible 
to join dissimilar 
metals, non-metals to 
metals, cast to 
wrought metals of 
different thicknesses 
with a strong metal- 
lurgical bond. Protec- 
tive metal coating or 
cladding is also pre- 
served in the brazing 
process. These factors enable engineers to incorporate 
many of the heretofore difficult-to-fabricate materials 
into designs for higher strengths and lower weights. 
Brazing also simplifies joining light gauge materials 




such as the .001 in. stainless steel used in Solar honey- 
comb sandwich structures. Neither joint area nor length 
is a problem in brazing. 

One of the many useful fabrication techniques devel- 
oped at Solar is multiple brazing of complex assemblies. 
In this process, two, three or more parts of an assembly 
are added in separate brazing cycles. In each cycle, 
atomic diffusion of the braze material with the parent 
material produces an alloy with a higher melting point 
than the brazing temperature. Previous braze joints 
remain firm and solid as each succeeding joint is brazed. 

COST SAVING is especially impressive when brazing 
advantages are incorporated in the original design. 
Brazing lends itself very well to automation and 
belt-line production. 
Uniformity of heat 
reduces problems of 
distortion and elimi- 
nates the need for 
stress reduction heat 
treat. In some cases 

heat treated during 
the regular brazing 
cycle. And, in brazing, 
all joints of a complex assembly may be bonded 
simultaneously in one operation. 

METALLURGICAL EXPERIENCE at Solar covers more 
than 30 years of research, engineering and manufacture 
of highly critical assemblies. Solar has developed a fam- 
ily of brazing alloys with high strength properties at 
temperatures of 1800F and above. 

For cryogenic applications, braze joints are being 
developed to withstand temperatures down to -452E 

FOR ADDITIONAL INFORMATION about engineered 
brazing, write to Dept. H-207, Solar Aircraft Company, 
San Diego 12, California. 






Free engineers for creative assignments 
with the new low-cost IBM 1620 


The IBM 1620 Data Processing Sys- 
tem is a low-cost solution to the prob- 
lem of freeing engineers for their most 
creative and profitable assignments. 
Here’s why : 

easy to use — Just a two-day training 
class is all you need to put your 1620 
into operation. This means no delays in 
learning to use the 1620 computer. 

In addition, you get a wide range of 
free programming services including 
FORTRAN and GOTRAN. FORTRAN is the 
powerful scientific language that lets 
you solve problems without writing 
detailed computer instructions, gotran 
is a simplified language (a sub-set of 
fortran) that lets you enter simpli- 
fied problem statements and data into 


the computer with the solution immedi- 
ately available, in one simple operation. 
fast — The 1620 solves a set of ten simul- 
taneous equations in only 20 seconds. 
It inverts a 10 x 10 matrix in just 42 
seconds. 

powerful — The 1620 inverts a 40 x 40 
matrix. With optional additional core 
storage the 1620 can handle matrix in- 
version problems of a much higher 
magnitude. 

get full details — The 1620 is the most 
outstanding engineering and scientific 
computer in its price range. A basic in- 
stallation rents for just $1,600 a month. 

To learn how the 1620 can free you 
for more creative engineering work, 
call your local IBM representative. 
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ROYCE 

CIVIL AND MILITARY 

GAS TURBINES 

are in service with 
or on order by 


AIRLINES 
AIR FORCES 


ROUS-ROYCE OF CANADA LIMITED, BOX 1400, ST. LAURENT, MONTREAL 9, P. Q. 
ROLLS-ROYCE LIMITED • DERBY • ENGLAND 


AERO ENGINES • MOTOR CARS • DIESEL AND GASOLINE ENGINES • ROCKET MOTORS • NUCLEAR PROPI 


GRAPHITAR 

(CARBON-GRAPHITE) 

THE VERSATILE ENGINEERING MATERIAL 
THAT POSSESSES MANY UNIQUE AND PRACTICAL 
ADVANTAGES FOR A VARIETY OF APPLICATIONS 


MINIMUM LUBRICATION REQUIRED-Becausc of 
the controlled porosity and non-melting nature of 
GRAPHITAR, the only lubricant GRAPHITAR 
bearings need is water or other low-viscosity fluid. 
Any such fluid with non-gumming characteristics 
will provide an extremely low coefficient of friction 
and assure long life of the GRAPHITAR parts. 

RESISTANCE TO CHEMICAL ATTACK-GRAPH- 

ITAR has the ability to withstand the action of 
almost any chemical, with the exception of the 
most highly oxidizing re-agents in hot and con- 
centrated form. GRAPHITAR parts, for example, 
operate efficiently in steam, chemical and gas 
valves to provide a corrosion resistant material 
operating under the most adverse conditions. 

MECHANICALLY STRONG - GRAPHITAR will 
not warp or distort even in high pressure applica- 
tions. Compressive strength up to 45,000 psi and 
transverse breaking strength from 3000 to 16,000 
psi, depending on the grade. 

HEAT RESISTANT-GRAPHITAR is not affected 
by heat under neutral or reducing conditions. Tem- 
peratures of oxidation for most grades is approxi- 
mately 700 degrees F. In addition, GRAPHITAR 
engineers have developed a special oxidation 
resistant grade of GRAPHITAR that has been 


exposed in an oxidizing atmosphere (air) of 1200 
degrees F. and after 200 hours, it showed a weight 
loss of less than six per cent. 

MOLDABLE -GRAPHITAR has excellent molda- 
bility properties that make possible and practical 
unusual shaped parts. Design requirements such 
as ears, face slots, and outside diameter notches 
can easily be incorporated into GRAPHITAR 
parts without secondary machining and finish- 
ing operations. 

MACHINING —The United States Graphite Com- 
pany operates an excellent finishing department 
to do all finishing operations to the most exacting 
specifications. GRAPHITAR may be ground to 
size or shaped with a tungsten carbide or diamond 
tipped tool to tolerances as close as .0005". When 
surfaces require a high degree of precision in flat- 
ness, lapping and polishing equipment are em- 
ployed and accuracies within three light bands 
can be produced. 

LIGHT WEIGHT - GRAPHITAR is lighter than 
magnesium and is being employed increasingly in 
the aircraft and missile fields. The weight per unit 
volume of various GRAPHITAR grades is as fol- 
lows: 102.8 to 116.03 pounds per cubic foot, 
.0595 to .0672 pounds per cubic inch, .952 to 
1.074 ounces per cubic inch. 


Write today for Engineering Bulletin No. 20 

THE UNITED STATES GRAPHITE COMPANY 

Q) DIVISION OF THE W I C K E S CORPORATION, SAGINAW 5, MICHIGAN 
GRAPHITAR® carbon-graphite • GRAMIX ® powder metallurgy • MEXICAN® graphite products • USG® brushes 





As a result of development by the 
Magnavox Company in conjunction with 
the Navy Department, every Chance 
Vought F8U-2N Crusader Fighter Pilot 
sees the target at a glance— day or night, 
in any kind of weather. 

Here are the eyes of a modern weapons 
system ... a component that delivers 
the range, weight and reliability so abso- 
lutely necessary to successful tactical 
operations. 

This airborne radar system is just one 
of many systems which have been and are 
being designed and produced to satisfy 
the tactical requirements of the military 
services in the fields of Communications, 
Airborne Radar, ASW, Navigation, Fus- 
ing and Data Handling. 



Magnavox. 


AIRBORNE FIRE CONTROL RADAR 


COMMUNICATIONS 


Jl-H 


i L 


MISSILES 


the magnavox Co. • dept. 407 • Government and Industrial Division • fort wavne, ino. 
14 



Hidden in the earth, the Air Force Minuteman missile must remain ever ready. Though untended for weeks, months, 
even years, each of its thousands of components must function perfectly together if the button is pushed. This is the new 
order of reliability being fulfilled by Autonetics- designer of the Minuteman's critical guidance and control system. 


Division of North American Aviation 


Electromechanical Systems by 


Autonetics 





it changed the ground rules for commoning shielded wires 


assembled 



With the HVRING technique, grounding the shields for a 61 cable connector 
has reduced the operation to 1/20 of the time previously required and has 
been changed from 61 separate solder operations to one simple crimp. 
Result is extensive cost-saving on missiles like the Pershing and Saturn. 

Burndy engineering developed extra large tool-installed HYRINGs for this 
type application, utilizing knowledge and background gained from develop- 
ment and long experience with HYRING and UNIRING® product lines. 


OMATON DIVISION 



NORWALK, CONNECT. BICC-BURNDY Ltd. Prescot. Lancs.. England In Continental Europe: Antwerp. Belgium TORONTO. CANADA 
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When Should Alloy Steels 


What is hardenability and how does 
it differ in carbon and alloy steels? 

Hardenability can be defined as 
the capacity of steel to develop a 
desired degree of hardness, usually 
measured in depth. It is produced 
by special heating and cooling. Car- 
bon steel, except in small sections, 
will normally harden to a depth 
slightly below its surface, while 
alloy steel can, under certain con- 
ditions, harden uniformly through 
its entire cross-section. 

Surface hardness obtainable after 
quenching is largely a function of 
the carbon content of the steel. 
Depth hardness, on the other hand, 
is the result of alloying elements and 
grain size, in addition to the carbon 
present in the steel. 

In general, where hardenability is 
the prime consideration, it is not 
too important which alloy steel is 
used, just so long as there is suffi- 
cient carbon present to give the 


prescribed hardness, and there are 
enough alloying elements to quench 
out the section. It is not considered 
good practice to alloy a small section 
excessively, since excessive use of 
alloying elements adds little to the 
properties and can , in some instances, 
induce susceptibility to quenching 


cracks. 

There are, of course, numerous 
cases where factors other than hard- 


enability must be considered; such 
factors as low-temperature impact, 
heavy shock, creep-resistance, and 
the ability to resist temper brittle- 
ness. Through-hardening, therefore, 
is not always desirable. For example, 
shallow hardening is often neces- 
sary in shock applications, because 
a moderately soft core is essential. 


This series of alloy steel advertise- 
ments is now available as a compact 
booklet, “ Quick Facts about Alloy 
Steels." If you would like a free copy, 
please address your request to Publi- 
cations Department, Bethlehem Steel 
Company, Bethlehem, Pa. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


BETHLEHEM STEEL 








NO STARS? No matter— the advanced RYAN 
AN/APN-130 Doppler Navigation set for heli- 
copters provides accurate data at altitudes up to 
10,000 feet, even under zero visibility conditions. 
By automatically and continuously detecting 
and displaying drift, vertical and heading speeds, 
the APN-130 permits precise hovering, accurate 
navigation and automatic flight control over land 
or seas (even smoother than Beaufort 1). 

Now in full production, the APN-130 is in use 
with the Navy's most modern helicopters— the 
Sikorsky HSS-2 and Kaman HU2K-1. Applications 
for the APN-130 include anti-submarine warfare, 
rescue, navigation, blind landings, automatic 
hovering, aerial service, drone helicopter control, 
reconnaissance and traffic control. 

World leader in C-W Doppler navigation, Ryan 
Electronics is also helping to achieve vital break- 
throughs in many fields of Space Age technology. 


Aviation Week 

and Space Technology 





The national security need for Space Technology Leadership 

Space is a medium in which many military missions can be most effectively performed • The U. S. arsenal of ballistic missiles— in 
being and forthcoming — the Air Force Thor, Atlas, Titan, and Minuteman, the Navy Polaris, and the Army Jupiter, are all designed 
to deter the outbreak of a nuclear World War III or to retaliate overwhelmingly if it should occur • If our ballistic missiles are to 
realize their greatest potential in carrying out their dual task, they must be supported by a number of companion space systems 
for such missions as early warning, reconnaissance, communications, navigation, weather forecasting. Space Technology Labora- 
tories is proud of its contributions to the national space effort as a principal contractor in carrying out major programs for the Air 
Force Ballistic Missile Division, National Aeronautics and Space Administration, and Advanced Research Projects Agency • The 
increasing scope of STL’s activity is opening up exceptional opportunities for the exceptional scientist and engineer, who will find 
creativity given encouragement and recognition in an organization synonymous with Space Technology Leadership. Resumes and 



EDITORIAL 


Shaping a Modern Strategy 


Bv the end of next week, the first steps should be com- 
pleted toward shaping a basic new national strategy. 
The initial step will be the submission of reports to 
Defense Secretary Robert McNamara by the special task 
forces he organized in the Pentagon ( AW Feb. 6. p. 31 ) . 
T hese reports will be followed by discussions at higher 
levels that should eventually produce a modern national 
strategy and the initial fiscal and military requirements 
to implement it. It is heartening to note that the Ken- 
nedy Administration has given this task high priority 
and has applied both speed and talent to its execution. 

Even if there had been no change of political admin- 
istration, such an exercise would have been long over- 
due. The Fifties were dominated by the national strategy 
of massive retaliation keyed to high yield nuclear weapons 
and jet bomber delivery systems. But even when we 
had such an unquestionable superiority in nuclear de- 
livers- capability, we never developed a national strategy 
that enabled it to be applied decisively to many critical 
crises, such as Korea and Indo-China. Now the impact 
of the new technologies offers a far wider spectrum of 
weapons possibilities, and the expansive energy of the 
Sino-Sovict bloc has presented a far wider spectrum of 
their possible application in support of national policy. 

United National Policy 

In mans- of the crises of the past decade we apparently 
have had two foreign policies— one set by the State 
Department and the other by the Pentagon. It is in 
this area of forging a unified though flexible national 
policy that the most obstinate reluctance is likely to 
be encountered and the heaviest hammer blows will be 
felt on the administrative anvil. There arc hopeful signs, 
however, that closer and more efficient, continuous liaison 
between the Pentagon and State Department is emerg- 
ing as a more effective link in the decision-making 
machinery of government. 

The whole area of costing complete weapon systems 
through their operational life is an area that needs a fresh 
and realistic approach. Neither military nor civilian 
officials in the Pentagon distinguished themselves in the 
past in handling this admittedly thorny problem of 
weapon system budgeting in contrast to bookkeeping. 
Until I960, the Air Force, for example, had never con- 
ducted a single cost study on any of its weapon systems. 


past, present or future, to determine the complete cost 
tc the nation from research and development to obsoles- 
cence. It is small wonder that the bookkeepers grew 
frantic when small research and development programs 
carried along at a few million dollars annually suddenly 
matured and swelled into billion dollar annual demands 
for production, deployment and operation. 

The budget ceiling approach to this very real problem 
was neither intelligent nor effective however, and a new 
philosophy of weapon system costing is urgently needed, 
not only to get the military books in order but also to 
give the people of this country, who are paying the bills, 
a realistic view of the price of their national security. 

Need for Intelligence 

Perhaps it is our national addiction to sports, where 
each encounter ends with a simple mathematical solu- 
tion. that makes it so difficult for us to understand the 
complex variable equations of national power. We tend 
to equate our military power primarily in terms of num- 
bers of men and weapons and to think a simple mathe- 
matical result makes a decision clear. We seldom go 
beyond these superficial elements of military power into 
the factors of deployment, operational readiness, tactics 
and command. Intelligence is regarded as a computer- 
like operation that can keep an inning-bv-inning score of 
the international arms race, but it is more like the 
vague sight of an occasional iceberg in the fog that 
provides some warning of dangers rather than measuring 
them precisely. 

This effort now under way to mold a modem strategy 
linking the most effective weapons to a realistic and 
flexible foreign policy is one of the most important 
activities going on in Washington at the moment. It 
is bound to step on some traditional toes and pinch some 
long-held prejudices. No matter how successful it is, 
there are bound to be squeals and howls of dissent from 
a variety’ of quarters. 

We earnestly hope that when this exercise is com- 
pleted, a strenuous effort will be made to make its out- 
lines crystal clear to the American people, for their solid 
support will be required to make it successful. And 
upon its success hangs a large measure of the future for 
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LACK OF RECONNAISSANCE 
‘PROTECTS” THE ALLIES AT 


Gallipoli was a test for reconnais- 

In 1915 the Allies struck at Gallipoli, intending to 
pierce the vital Dardcnelles passage, capture Constan- 
tinople, remove Turkey as an effective fighting force and 
buoy the flagging spirits of their Russian allies. But the 
Gallipoli landings ran afoul of entrenched masses of de- 
termined Turkish troops. The stalemate continued from 
April through December, 1915. Finally, the Allied high 
command decided to evacuate . . . quite a trick when 
opposing trenches were often only ten feet apart! If the 
Turkish army should have an inkling of the evacuation 
before completion — if one effective reconnaissance flight 
were to examine the Allies’ disappearing strength, it would 
mean disaster . . . perhaps the loss of more than 80,000 
Allied troops. 

But, while Turkish pre-war planning carefully built a 
large army, the generals ignored the value of reconnais- 


capability, thereby allowing an 
entire army to escape intact. Allied 
planes, such as the Sopwith Baby, scanned the skies for 
Turkish and German recon planes. But none flew out to 
watch the exodus. For five days troops and supplies were 
discreetly taken off until only 1500 Allied soldiers manned 
the lines against the entire Turkish army. And finally 
everyone had gone. Casualties: 2 wounded. 

The spirit and fierce resistance of the Turkish army had 
been manacled by lack of reconnaissance, a costly oversight. 


From the beginnings of communities on the face of the earth, 
reconnaissance has helped shape history. Today CAI's specialty 
in this area is helping shape history to the advantage of the Free 
World. Typical of CAI contributions are: V.I.P. Visual Integrated 
Presentation, data display system: KA-30 the world's most versa- 
tile aerial camera; SOLO the only electro-optical "available now" 


GALLIPOLI 



CHICAGO AERIAL INDUSTRIES, INC. 

550 WEST NORTHWEST HIGHWAY, BARRINGTON, ILLINOIS • offices: DAYTON, LOS ANGELES, WASHINGTON, D.C. 
OTHER DIVISIONS: KINTRONIC, CHICAGO AERIAL SURVEY, Franklin Park. Illinois; PACIFIC OPTICAL CORP., Inglewood, Calif. 
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WHO'S WHERE 


In the Front Office 

Richard L. Knight, senior vice president- 
finance. General Dynamics Corp.. New 
York, N. Y.. and Edward J. Williams, vice 
president-manufacturing. 

Horace B. Van Dom, vice president-cn- 

Britain, Conn. Howell L. Potter succeeds 
Mr, Van Dorn as director of engineering. 

William P. Maginnis. vice president-re- 
search and development. Masson Electronics 
Corp.. New York. N. Y. 

Hugh P. Quinn, Wichita attorney, elected 
a director of Cessna Aircraft Co.. Wichita. 
Kan. 

Kenneth G. LIcwelvn, president. New 
York Transformer Company. Inc.. Alpha. 
V J,. and John B. DiSarto. vice president- 


lireetor of Rockwell-Standard Co 

o Commander. Inc.. Bethany. O 
ird N. Cunningham, a vice presidi 
n Rubber Products Corp.. Davl 


r: G. R. Harms. 

' F. McErlcan. 


:ccds Mr. Poole as 


Research DqnrhMntA 1 31 S. Naval Ord- 
nance Test Station, China Lake. Calif. 

Brig. Ccn. Theodore C. Bedwcll, Jr. has 
succeeded Maj. Gen. Otis O. Benson. Jr. 
as commander. USAF Aerospace Medical 
Center (ATC). Brooks AFB. Tes. 

Brig. Gen. Frederick C. Wcvand. deputy 
chief of Army Information, succeeding Brig 


. Chest 


’. Clift. 


o the Pres 

Honors and Elections 




1 of Minneai 


it Co., h: 


lis-Hon 


tern Traffic Committee. Aerospace In- 
dustries Assn., and Carlton P. Roscoe of 
Pratt & Whitncv Aircraft Division of 
United Aircraft Corp.. was elected vice- 
chairman. Also; James A. McSwigan of 
General Flectric’s Flight Propulsion Divi- 
sion was elected chairman of the Rate and 
Classification Subcommittee. 


Changes 


Paul L. Styles has been named industrial 
relations officer. George C. Marshall Space 
Flight Center. Huntsville. Ala. 

(Continued on page 122) 


INDUSTRY OBSERVER 

► Project Orion principle of boosting a space platform into orbit by a series 
of controlled nuclear explosions will be tested, using high explosives rather 
than atomic bursts, in Southern California. Air Force and its Orion contrac- 
tor. General Atomic Division of General Dynamics, already have made some 
tests on a smaller scale, also using high explosives. 

► Proposals for a second round of funding for Project Pangloss, a multi- 
million dollar study of techniques for secure communications between Polaris 
missile submarines and aircraft, surface ships and other submarines, may be 
requested soon by Navy. Project Pangloss lias been under study for the past 
year at RCA’s David Samoff Research Center (AW Aug. 22, p. 23). 

► USAF-Martin Titan II replaced Titan I as the booster for the early Dyna- 
Soar vehicles kirgclv because the glider’s weight now is in the vicinity of 
12.000 lb., too heavy for the Titan I to boost. 

► Possibility of using Navy's Bcndix Eaglc-Douglas F6D Missileer air 
superiority weapon system for long-range ground attack and anti submarine 
warfare missions is under discussion by Navy and the contractors. Eagle 
guidance for attack missions could be cheaper and less sophisticated, but the 
ASW application would call for systems not yet developed. 

► Watch for a crash program to develop a satellite intercept and inspection 
vehicle under a different project name than Saint (AW Jan. 2. p. 15). 

► I lawker-Siddelcv is negotiating for Rolls-Royce RB.163 scries turbojet 
engines to retrofit follow-on models of the Blackburn NA.39 strike fighter. 
NA.39, now equipped with de llavilland Gvron Jr. turbojets, needs an 
engine that can provide blowing air for the wing, and the RB.163-11 ear- 
marked for the Vickers VC.1 1 transport would fit this category. 

► Navv is expected to designate a contractor shortly to build Bullpup missiles 
as a second production source to Martin-Orlando. General Electric. Hughes 
Aircraft and Raytheon, all experienced in building small air-launched 
missiles, have been told they arc no longer in the running. Chance Vought 
currently is a leading candidate. 

► Aerojet-General’s segmented solid rocket engine program involves three 
phases— recent static firing ot a 400.000-lb. thrust unit for 20 sec.; firing a 
1 million-lb. thrust engine for 20 sec., and. as an ultimate goal, firing a 
1 million-lb. thmst, six-segment engine for 60 sec. 

► Advanced logistic system (ALS), which uses computers to control the flow 
of spare parts to ballistic missile commands, has ordered too many spares 
for Atlas squadrons. Air Force attributes the substantial surplus to incorrect 
statistical assumptions used because no actual statistics on failure rates 
existed early in the program. USAF expects to have ALS working correctly 
by May. 

► USAF-Martin Titan Is will be used beginning this spring to test the AC 
Spark Plug all-inertial system that will guide the larger Titan II. The test 
vehicles will be essentially the same missile as the operational prototypes 
of Lot J, which arc now flying, but will be designated Lot M. Titan I 
ordinarily uses a Bell Telephone Laboratories-Remington Rand radio com- 
mand-inertial system for guidance. 

► Latest production version of the Russian Mi-4 single-engine helicopter 
has constant-chord, all-metal rotor blades replacing the tapered wood, steel 
tube and fabric blades on the earlier models. Nose fairing over the 
ASh-82V engine also has been modified in production to give it a stepped 
effect. 

► New series of USAF rocket sled tests of Minuteman missile components 
was scheduled to begin last week with studies of guidance components. 
Test sleds are propelled by North American Rockctdyne Megaboom solid 
fuel rockets over the 35,000-ft. track at Holloman AFB, N. M. 
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SILICOLOGY 


Studies in S/i/cones 

HOW THESE TIME-TESTED MATERIALS 
CAN WORK FOR YOU 


As the Jets Go Faster, Hotter... 
Silicones Match Their Needs 


Just a few years ago, silicones were 
"wonder chemicals of the future” Today, 
their future is here. In the aviation 
industry they are firmly established as 
reliable materials of jet age technology 
and engineering, with properties unat- 
tainable in any other practical way. 

The applications of Unton Carbide 
Silicone Rubber, for example, have mul- 
tiplied steadily. First used to make bomb 
bay door seals that would stay flexible 
in the intense cold of high altitudes, sili- 
cone rubber extruded shapes are now 
standard equipment on both military 
and commercial jets where lasting reli- 
ability is a basic requirement. 

FROM RADIOS TO OXYGEN MASKS 
Sensitive aircraft radar, radio, and other 
electronic equipment is designed today 
with much of its wiring insulated with 
silicone rubber. Flexible from far below 
zero to several hundred degrees F., it is 
resistant to ozone, light, and chemicals, 
and has excellent electrical properties. 

Soft, lightweight, flexible silicone rub- 


ber oxygen masks for both passengers 
and crew are now regular equipment 
for airlines and military alike. 

Jet engine hot-air starter hoses con- 
taining silicone rubber are equally at 
home in the arctic or tropics. They resist 
searing heat with a reliability that is un- 
matched by any other material. And sili- 

low compression set have gained, for it, 
widespread aviation use in O-rings, 
grommets, washers and boots. 

VITAL TO GLASS FIBER PANELS 
There are more and more places in 
modern jets where light, tough, glass- 
fiber-reinforced plastic panels and shapes 
serve yeoman duty. In cabin walls, par- 
titions, radomes, tail-cones, instrument 
panels, fairings, to name a few. In many 
of these, a Union Carbide silane plays 
a strong role. Applied to the fibers, it 
unites them chemically with the plastic. 
Thus it keeps moisture from penetrating 
between these vastly unlike materials. 
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its working life spectacularly. 

And today Union Carbide Silicone 
Resins are in growing demand for high- 
temperature paint systems to insure 
maintenance of smooth protective sur- 
faces on tlie wings and bodies of super- 
sonic jets. 

Among the varied uses of Union 
Carbide Silicone Fluids there is one 
that ranks them in importance with rub- 
bers and resins. For without this all- 
temperature, constant-viscosity damping 
fluid in instrument needle-shaft bear- 
ings, these delicate devices would be far 
less reliable . . . and safe. Another very 
important factor is that silicone fluid’s 
extremely high compressibility allows 
damping devices to be of smaller size. 

RE-APPRAISE YOUR OWN NEEDS 

In the aircraft industiy, especially, tech- 
nology and development are changing 
more rapidly than ever before. Perhaps 
you are overlooking a good bet— some 
place in the design of your products 
where silicones can serve you, improv- 
ing quality at surprisingly low cost. Send 
the coupon for further information. 



SILICONES 



Washington Roundup 

Johnson’s Space Reign Vice President Lyndon Johnson continues to dominate Washington space activi- 
* 8 ties. He is directing selection of the three non-government members for the National 

Aeronautics and Space Council and selection of permanent council staff members. 

Names suggested for the non-government s|>ots so far include Dr. Lloyd V. Bcrkner, 
president of the Graduate Research Center in Dallas: former Air Force Secretary Trevor 
Gardner, and former Army missile chief Maj. Gen. John B. Medaris. 

Johnson also put his own man into the National Aeronautics and Space Adminis- 
tration as its public information director, a key position that is one of the top eight 
jobs in the agency. He is O. B. Lloyd, former newsman who worked for Johnson on 
Capitol Hill and during the election campaign. Usually, the man for this position is 
chosen by the NASA administrator rather than an outsider. 

Johnson also may upgrade the top staff job on the council, that of executive 
secretary, to bring it near the same level as the NASA administrator— in importance if 
not in salary. NASA's chief is paid 522,500 and the executive secretary S20.000 under 


Sen. Robert Kerr has dropped his original plan to select two technical men for the 
top staff jobs on his Senate space committee. He is naming Everard II. Smith. Jr.. 
the committee's counsel since 1959. as chief counsel and abolishing the title of staff 
director. Smith will handle that function. William Reynolds, formerly an assistant in 
Kerr’s office, has transferred to the space committee staff. 


Depressed Area Aid Steps to facilitate channeling of defense contracts into labor surplus areas will be 

recommended to Defense Secretary McNamara this week by the secretaries of the 
three military services. President Kennedy ordered such a program in his economic 
message to Congress and also recommended expediting of defense work already under 
way. Thomas Morris, assistant defense secretary for logistics, and Charles Hitch, 
defense comptroller, arc in direct charge of the program. 

Deputy Defense Secretary Roswell Gilpatric has assured Rep. Mdvin Price, who 
is the strongest congressional proponent of nuclear-powered flight, that the Kennedy 
Administration is reviewing former President Eisenhower's proposed elimination of 
one of the two technical approaches to a nuclear aircraft engine. 

Richard Morse, director of Army research and development under the Eisenhower 
Administration, has been asked to stay for an indefinite period. lie hopes to remain 
in the Pentagon long enough to have the job made an assistant secretaryship, as it is 
in the other two services, and to see certain projects— including the Nike-Zcus anti- 
missile missile— through then gestation periods. 

Senate confirmed appointment of Janies E. Webb to head NASA last week. Con- 
firmation of Najceb Halaby as Federal Aviation Agency chief has suffered a routine 
delay of about i0 davs m forwarding formal nominations from the White House to 
Capitol Hill. 


No Regulatory Czar 


in the White House to oversee regulatory agencies such as the Civil Aeronautics Board. 
James Landis, who lias recommended such a post, will remain at the White House for 
some months completing a study aimed at improving these agencies. But President 
Kennedy-after some prodding from Congressmen— now questions the wisdom of such 
a move, chiefly because Congress has what Kennedy calls "special responsibility” for 
the regulators- bodies. 

More airline mergers now seem inevitable, but no firm moves will be made until 
the Civil Aeronautics Board settles the Southern Transcontinental Route Case and 
the domestic part of the transpacific case. I hesc are the last of the current major 
route cases and will determine route structures for all 12 trunklines, which in turn will 
establish which carriers will be strong enough financially to absorb rapidly expanding 

Pentagon has issued a directive blacking out all news from the National Space 
Surveillance Control Center, including its widely used twice-monthly Satellite Situation 
Report, which gives orbital information oil all U.S. and foreign satellites (see p. 28). 

Operations Coordinating Board, which is supposed to sec that government agencies 
carry out decisions of the National Security Council, is being abolished by the Ken- 
nedy Administration. Sen. Henry Jackson’s National Policy Machinery Subcommittee 
recommended this last December, saying that the OCB “has little impact." 

—Washington Staff 
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Economic Impact of Arms Control Studied 


Senate group asks 440 industry companies for data; 
number of other Administration efforts under way. 

By Katherine Johnscn 

Washington— First comprehensive survey of the impact that arms control 
would have on the economy of the defense industry and the nation is being 
made by the Senate Foreign Relations Committee. It is based largely on 
detailed questionnaires sent to 440 firms, including 139 that have appeared in 
recent years on Defense Department’s list of 100 largest contractors. 

Findings and recommendations are expected to be presented to the Senate 
by April. The study was launched by the committee's Disarmament Sub- 
committee last fall when President Kennedy was still a subcommittee 
member, and it is now being accelerated in view of his repeated emphasis in 
public statements on his hope for international control of armaments. 


'Ihe subcommittee staff now is an- 
alyzing replies to the questionnaires, 
which were sent to the 1 39 major de- 
fense contractors and to 301 other 
firms, about half of them selected from 
big business and half from small busi- 

Prcsident Kennedy's seat on the sub- 
committee has been filled this year by 
Sen. Stuart Symington (D.-Mo.). Other 
members are Sen. Hubert Humphrey 
(D.-Minn.), chairman; Sen. Albert 
Gore (D.-Tenn.), Sen. Frank Church 
(D.-Idaho), Sen. Bourke Hickenlooper 
(R.-Iowa) and Sen. George Aiken 
(R.-Vt.). 

Sen. Humphrey said it is his convic- 

to expand regardless of the nature of 
any defense cutbacks, but I am also 
sure that we must study the areas which 
might be immediately affected bv arms 
limitation measures.” 

In addition to detailed information 
on military orders, backlogs, payroll 
and employment, the questionnaire re- 
quests contractors’ confidential opin- 
ions on these questions: 

• What would be the effect of a total 
cut-off of defense work on vour com- 
pany-immediate, a short-term or a 
long-term adverse effect, a short or long- 
term beneficial effect? 

• How has defense work affected your 
non-defense production— reduced, post- 
poned, facilitated the production of 
non-defense by-products? 

• How would your company adjust to 
loss of defense contracts-by obtaining 
more government non-defense con- 
tracts, producing new products, expand- 
ing into foreign markets, obtaining 
contracts for installation of control, 
monitoring, and inspection equipment 
and facilities for use in arms control 
agreements, by reducing production to 
the extent of defense work lost? 

Should the primary responsibility for 
industry adjustment rest with industry 
or the federal government? 


• Recommend steps that should be 
taken by the federal government: tax 
reduction or adjustment, increased non- 
defense expenditures, depressed area 
aid, expansion of aid to underdevel- 
oped countries, expansion of unemploy- 
ment compensation, casing credit con- 
ditions? 

Budget Bureau Study 

A Budget Bureau study projecting 
federal expenditures for the next ten 
years estimated that under a "safe- 
guarded" disarmament program, na- 
tional security expenditures would be 
reduced from S45.6 billion in Fiscal 
1960 to S22.4 billion in Fiscal 1970. 
The reduction would be slow at the 
outset, reaching S44.7 billion by Fiscal 
1965, according to the study. 

Prepared under former Budget Di- 
rector Maurice Stans, the study was 
submitted to the White House oil Jan. 
18, two days before the inauguration 
of President Kennedy. 

The study concludes that arms re- 
duction would not necessarily mean a 
reduction in the size of the total federal 
budget, for these two reasons: 

• First, increases in expenditures for 
non-military international programs 


More NATO F-104Gs 

Los Angeles— Defense Department 
will order an additional 400 Lockheed 
F-104G fighters to re-equip European 
air forces under the Mutual Defense 
Assistance Program. Initial increment of 
33 aircraft will be funded with Fiscal 
1961 money, and the North Atlantic 
Treaty Organization nations most likclv 
to get the supersonic fighters to replace 
obsolescent present aircraft are Denmark, 
Norway. Greece and Turkey. The addi- 
tional F-104Gs will be built by Lock- 
heed's California Division, and produc- 
tion probably will ran into 1964. 


would likely follow from anus control. 
These would be necessitated by con- 
siderations of stability in underdevel- 
oped nations and the prospect of 
increased competition from the Com- 
munist bloc in non-military areas, as 
well as by humanitarian objectives of 
assisting the impoverished. The study 
estimated that while expenditures for 
military assistance would decline from 
SI. 6 billion in Fiscal 1960 to S600 
million in Fiscal 1970 under an arms 
control program, the total U. S. ex- 
penditures on non-military interna- 
tional programs would rise from SI. 8 
billion in Fiscal 1960 to S4.1 billion 
in Fiscal 1970. 

• Second, the pressures for expansion 
of public works and other domestic 
non-defense programs would radically 
increase under an arms control agree- 
ment. The study commented that 
"there arc already enough programs 
being seriously considered ... so that 
by 1970 the possible increase in non- 
defense expenditures could absorb 
three-quarters of the savings in defense 
spending.” An actual increase in the 
total federal budget under arms control 
was projected for Fiscal 1965: $94.7 
billion with arms control, compared 
with $88.8 billion without arms 
control. As the pace of military cut- 
backs increased over the following five 
years, the study estimated a total 
federal budget of $92 billion with 
disarmament, compared with $97-4 
billion without disarmament. 

l'he executive branch organization 
for handling disarmament is still in an 
embryonic stage, and it is expanding 
slowly while awaiting the recommenda- 
tions of John J. McClov, the Presi- 
dent’s disarmament adviser, particularly 
on the question of whether an inde- 
pendent agency should be established. 

Changing Situation 

McClov initially was named by 
Kennedy to head the State Depart- 
ment's U. S. Disarmament Administra- 
tion, created late in Eisenhower's final 

Because the situation is changing 
swiftly, McCloy now is referred to 
simply as adviser to the President on 
disarmament. 

Last week, McCloy named Adrian 
Fisher, 47, his deputy. Fisher was a 
wartime Air Force navigator, and also 
served as assistant executive officer to 
the assistant secretary of war. In 1948- 
1949 he was general counsel of the 
Atomic Energy Commission, and from 
1949 to 1952 he was legal adviser to 
the State Department. Since 1955, he 
has been vice president and counsel for 
the Washington Post Co. 
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Bell Claims Eight Helicopter Records 

Hurst, Tex.— Eight world distance and speed records for light rotarv-wing air- 
craft were claimed last week by Bell Helicopter Corp. Two of the records will 
beat current USSR and Czechoslovakian marks if confirmed by Federation Acro- 


The Bell records were made by two company test pilots flying Model 47G 
Trooper and 47J-2 Ranger helicopters and bring to 16 the number of world hcli- 

TTiis is more than the' total held* bv anv foreign nation and more than the total 
held bv all other U. S. rotarv-wing manufacturers combined. 

Bell test pilot A1 Averill. flying a Model 47G. laid claim Feb. 8 to three records 
in a nonstop solo straight-line 729-mi. flight from F.l Paso to Texarkana, Tex., for 
rotarv-wing aircraft with a gross takeoll weight between 1,102.3 and 2.204.6 lb. 
His average speed of 102.392 mph. will be submitted as a record claim for speed 

distance claim and the other for the open class (all weights) for rotary-wing aircraft. 
There are no recognized records in anv of these classifications. 

Bell test pilot Lon Hartwig. flying the same helicopter, claimed three records on a 
single flight Feb. 2. On a closed-circuit course of slightly more than 100 km.. 
from near the Bell plant at Hurst. Tex., to Cleburne. Tex., Hartwig made 10 
round trips covering 631.436 mi. for a distance record claim, averaging 73.985 mph. 
for 500 km. (310.7 mi.) and 73.641 mph. for 1.000 km. (621.4 mi.), which are 
also claimed as speed records over those distances, in the weight class of 1,102.3 lb. 
to 2.204.6 lb. There also are no recognized previous records in these classes. During 
his 10-lap circuit. Hartwig flew non-stop solo for 8 hr. 26 min., the Model 47C, being 
fitted with extra fuel tankage providing a total of 96-gal. capacity. 

On Jan. 31. Averill and Hartwig. living solo in a Model 47 J-2’ Ranger, made runs 
over the Hurst-CIcbume course to set new records for speed over 100 km. Averill 
achieved 107.082 mph. for a weight class of 2.204.6 lb. to 3,858 lb. to break a 
record held bv the USSR which was set May 29. 1958. when a Ka-15 flew the 
course at 101.149 mph. Two hours later, with the airplane lightened through 
reduction of fuel, and with the lighter-weight Hartwig aboard, the same 47J-2 
flew the 100-km. course at 104.613 mph.. exceeding bv almost 50% the mark of 
70.36 mph. set bv a Czech HC-2 Hclibabv on June 27. 1959, for helicopters in 
the weight class 1,102.3 lb. to 2,204.6 lb., for that distance and weight. 

Record claims have been submitted to FAI for homologation. Bell engineer 
Richard S. Stansbury was company coordinator on the record attempts and Tom 
Triplett was National Aeronautic Assn, officiating director. 


Secretary of State Dean Rusk chose 
Arthur Dean last week as principal 
U. S. negotiator for nuclear test ban 
talks. Dean, who will work closely with 
the McCloy group, served as chairman 
of the U. S. delegation to the 1958 
United Nations conference on the law 
of the sea, and he was a leading 
negotiator in the discussions which led 
to the Korean War armistice. 

The Disarmament Administration 
now has a staff of approximately 1 50. 
primarily representatives from Slate. 
Atomic Energy Commission. Defense 
Department and the U. S. Information 
Agency, and it will expand as quickly as 
possible to a planned staff of 100. 
including representation from Central 
Intelligence Agency. The administra- 
tion is now headed by an acting deputy 
administrator, Edmond Gillion, a career 
foreign service officer, has a Fiscal 1961 
budget of $400,000, and is now nego- 
tiating with the Institute of Defense 
Analysis for arms control studies. 

The two key administrators and 
coordinators at Defense are: Addison 
Lanier, an attorney in international re- 
lations. who heads the disarmament 
staff in the office of Paul Nitzc. assist- 
ant secretary of defense for international 
security affairs; and Rear Adm. Paul 
Dudlev. who is in charge of the disarma- 
ment staff of the Joint Chiefs of Staff. 

In addition to State and Defense, at 
least three other government agencies 
have undertaken general arms control 
studies: National Security Council. Cen- 
tral Intelligence Agency, and U.S. In- 
formation Agency. 

A complete list of all the programs 
under way in the executive branch, 
including programs being performed 
under government contract, has been 
furnished the Disarmament Subcommit- 
tee on a confidential basis. Sen. Hum- 
phrey's attempts over the past three 
months to have the report partially de- 
classified for public release have been 
unsuccessful. 

Nitze and Jerome B. Wiesner. the 
President's science adviser, have been 
qualifiedlv optimistic on the prospects 
for an international arms control agree- 

A report drawn by Nitze, James E. 
King, associate director of research for 
IDA, and Arnold Wolfers, director of 
the Washington Center of Foreign 
Policy Research of Johns Hopkins Uni- 
versity. is being used as a basic docu- 
ment by the Senate Foreign Relations 
Committee in its consideration of dis- 
armament, and it was the subject of a 
discussion session of the full commit- 
tee last week. 

The report discredits "total disarma- 
ment," but takes the position that self- 
interest on the part of both the U. S. 
and the Soviet Union, as well as other 
nations, make an arms control agree- 
ment feasible and possible. The key to 


the agreement would be the mainte- 
nance of a retaliatory force— sufficiently 
strong to deter— by each of the two 
powers. It discounts the possibility of 
“foolproof" inspection— which has been 
widely called for in the Congress-and 
puts emphasis on "acceptable risks." 

Under a program approaching total 
disarmament, the report notes, “even a 
small number of secreted or clandes- 
tinely manufactured nuclear weapons 
could disrupt the international order 
and allow one power to dominate its 
more trusting adversaries.” 

In support of controlled armaments, 
the report states: 

“Let us assume that such an arms 
control system permitted each side to 
maintain 200 or 300 strategic nuclear 
weapons so hardened, mobile and dis- 
persed that to eliminate any one of 
them would require a substantial num- 
ber of attacking weapons of great de- 
structive power and accuracy. Under 
such conditions, even the surreptitious 
addition of several hundred weapons to 
the attack capability of one side or the 
other would not be sufficient to upset 
the stability of the system. Any tempta- 
tion to violate the system would be 


restrained by the knowledge that a very 
great effort, indeed an effort so great as 
to run the high risk of detection, would 
be required before the inherent stability 
of the system could be overcome." 

The report favored maximum produc- 
tion of Air Force’s Minuteman and 
Navy’s Polaris missiles. It said the con- 
trol plan should be accompanied by 
commitments to “openness of scien- 
tific and technological research. Such a 
commitment may not be cnforcible in 
detail. Violation, however, to be effec- 
tive would probably have to be on a 
scale lending itself to detection.” 

Wiesner's position reflected in recent 
writings, is similar in outlook to the 
Nitzc-King-Wolfers report. "The ob- 
jective should be to find security sys- 
tems less dangerous than the accelera- 
ting arms race rather than to achieve a 
system capable of providing absolute sc- 
curitv, an obviously unobtainable goal,” 
he said. “If this point of view were 
accepted by both sides, many different 
comprehensive arms-limitation systems 
capable of providing adequate security 
to all participants could be designed, 
and in all likelihood one of these would 
be completely acceptable.” 
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Soviets Launch Seven-Ton Sputnik, 
Maintain Silence on Its Purpose 


Washington — Soviet Russia’s latest 
and heaviest Sputnik was transmitting 
weak video signals in a decaying orbit 
late last week as a near-complete Soviet 
silence caused widespread speculation 
as to the satellite's purpose. 

Weighing 14,292 lb.. Sputnik VII 
was launched Feb. 4 by what Russia 
described as an improved multi-stage 
rocket. One scientist, active in the U. S. 
space program, said this could indicate 
the first Soviet use of liquid hydrogen- 
liquid oxygen upper stages-propellant 
combination the U. S. will use in 
Centaur and Saturn upper stages. 

Sputnik VII was transmitting tele- 
vision signals on a frequency of 66.2 
me. and telemetry on 66 me. Video 
transmission is on' the dividing line be- 
tween Channels 2 and 3 on U. S. 
receivers. Telemetry signal was de- 
scribed by U. S. tracking units as clear. 

Satellite was expected to be short- 
lived because of its low orbit. Four 
days after launch, perigee had dropped 
to 110 mi. from 139 mi., apogee rose 
to 238 mi. from 203.5 mi. and the 
period had decreased 0.1 min. to 89.8 
min. Re-entry was expected when the 
period reached 87.5 min. 

The U. S. knew of the Feb. 4 launch- 
ing before the satellite had completed 
its first orbit, but rejected an opportu- 
nity to remove some of the propaganda 
edge and waited until Moscow an- 
nounced the shot— then simply con- 

The U. S. had enough information to 
announce launch ana orbital data in 
time for an early Feb. 4 news bulletin 
because of the time differential. In- 
stead, the first reports in this country 
were printed late that day. following 
U. S. confirmation. 

Decision to allow the opportunity to 
make the first announcements pass 
apparently reflects an Administration 
attitude of muting discussions of in- 
telligence and the means the U. S. uses 
to gather this data. There had been no 
previous attempt to disguise the pur- 
poses of the civilian, military space sur- 
veillance networks (AW Jan’. 30, p. 33). 

Three weeks before Sputnik VII was 
launched, the Pentagon announced it 
had tracked what apparently was a 
Soviet missile, with its ballistic missile 
early warning station at Shemva, 
Alaska. 

The Sputnik VII booster sent three 
objects into orbit. In the lead was the 
spent final-stage casing, which was ex- 
pected to re-enter first. Trailing by 10 
min. was the payload shroud, and the 



Gross liftoff weight of the launch 
vehicle and its payload is estimated to 
have been between 400,000 and 700,- 
000 lb., the lower figure based on use of 
liquid hydrogen and oxygen, and the 
higher weight based on use of kerosene 
and oxygen. Static thrust for the clus- 
tered booster stage could have been as 
high as 800,000 to 1 million lb. 

Moscow comment on the latest So- 
viet space venture centered around the 
great payload weight made possible by 
use of an improved rocket, 'the Soviets 
have reported foreign reaction and 
praised the complexities of the scien- 
tific experiments. The only specific de- 
tails carried by the Soviet radio and 
press late last week were on the initial 
orbital elements and payload weight. 

Probably closest to an official explana- 
tion of the scientific objectives of 
Sputnik VII was given by Y. L. Krinov, 
who categorized the satellite as an in- 
strument to measure and study the 
atmosphere and meteorite matter. 
Krinov is president of the International 
Committee on Meteorites of the World 
Geological Congress. 

Speculation on the payload has come 
both from Soviet bloc sources and from 
outside the Communist area. It ranges 
from opinions that Sputnik VII is a 
reconnaissance satellite to theories that 
it contains one or more pilots. Repre- 
sentative reports have come from: 

• Britain: It is probably a spy satellite 
similar to the U. S. Samos. Reasoning 
is based on lack of official Soviet state- 
ment of transmission frequencies. 

• Italy: Satellite may contain a man. 
based on recordings made by two radio 
amateurs and substantiated bv a phono- 
cardiogram of “moans, heartbeats and 
heavy breathing.” 

• Germany: Bochum Observatory rc- 


Soviet Opposition 

Moscow— Soviet Union is taking a dim 
view of proposals for joint European 
space exploration programs, discussed re- 
cently in Strasbourg, France, bv mem- 
bers of 12 nations (AW Feb. 6.‘ p. 35). 

Despite frequent Soviet emphasis on 
the peaceful purposes of the Russian 
space effort, Pravda has noted that “it 
is clear even to children that a satellite 

erful ballistic rocket, which is of great 
military importance.” 

Pravda also asked: "Is participation of 

plcmentation of a program for providing 
NATO with ballistic rockets compatible 
with their neutrality?” 


Two-Man Spaceship 

Washington— Possibility that Sputnik 
VII is the first test model of a two-man 
spaceship was raised late last week by 

munist bloc countries, although Russia 
itself had not confirmed this. 

A Soviet microbiologist said that its 
size could accommodate both small ani- 
mals and a human being. An East Ger- 
man commentator called the sputnik a 
spaceship and said it provides space and 
living conditions for two human beings. 


ported picking up fragments of Russian 
words and Morse Code. 

• Hungary: Satellite contains “various 
clever and complicated apparatus for 
the study of the earth’s upper atmos- 
phere” to be used to plan trajectories 
for manned flights. 

• Rumania: Satellite is valuable for sci- 
entific studies and solution of construc- 
tion problems. 

• Czechoslovakia: Heavy Sputnik was 
a test vehicle for fast acquisition of 
information, and to test a landing 
mechanism. 

It is unlikely that the satellite con- 
tains a pilot "in view of two recent 
Soviet comments which reflect a grow- 
ing concern for pilot safety, a concern 
also expressed last week by President 
Kennedy (see p. 29). 

On Jan. 26, Y. K. Federov, principal 
scientific secretary of the USSR Acad- 
emy of Sciences, told the diplomatic 
corps in Moscow that although Soviet 
biological research has provided confi- 
dence on the possibility of manned 
space flight, "much time [is] still 
needed to ensure complete safety' for 
man in flight, especially during his re- 
in the second recent reference to 
caution in manned space flight, the 
Soviet publication Moskovsky Komso- 
molets said last week that USSR “has 
already got all that is necessary to put 
man into space. But the nature of 
space flight is so serious it precludes 
any approach which treats it as a sport, 
chance or an occasion for publicity.” 

Krinov said Russia puts its space 
vehicle launches into three broad cate- 
gories: artificial earth satellites, of which 
four have been launched; space rockets 
(which the U.S. calls probes), with 
three launched, and spacecraft-labora- 
tories, three launched. 

Chronological space vehicle weight 
growth shows the potential of the So- 
viet boosters to carry sizable, multi-man 
laboratories into orbit, but there are 
admitted problems in recovery tech- 
niques. Only one of three recovery 
attempts of spacecraft-laboratories has 
been successful— Sputnik V, or Space- 
craft II, was recovered after 18 orbits 
on Aug. 20. 
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Mercury Chimp Test Might Be Repeated 


By Edward II. Kolcum 

Washington— Decision will be made 
soon whether the Mercury-Redstonc 
mission should be repeated with a 
chimpanzee before a man is launched 
on a ballistic flight, but it probably 
will not be announced until shortly 
before the MR-3 launch. 

President Kennedy implied last week 
that pilot safety is the overriding' 
factor in manned space flight, and it 
is likely that his views will heavily 
influence the decision whether a human 
or primate passenger will ride MR-3. 
Technical Assessment 

Detailed assessment of MR-2 flight 
data is being made and will be the 
basis for the technical decision on the 
next Redstone-boosted capsule flight. 
The MR-2 mission was marred by 
unusually high velocity Redstone per- 
formance, and the unexpectedly high 
stresses produced have led to a re- 
assessment of the MR-3 mission. 

The Redstone's excess velocity was 
caused by a jammed thrust regulator, a 
system which previously had a history 
of exceptional reliability. As on pre- 
vious development flights of production 


hardware, the Mercury capsule and its 
systems performed precisely as expected 
(AW Feb. 6, p. 26). 

President Kennedy made it clear at 
his news conference last week that he 
will be satisfied if the U. S. is second 
to Russia in launching the first manned 
space flight as long as the U. S. pilot 
has high chances of survival. 

“We are very concerned,” he said, 
“that we do not put a man in space 
in order to gain some additional pres- 
tige, and have a man take a dispro- 
portionate risk . . .” 

Examination of data indicates the 
chimpanzee passenger in MR-2 under- 
went more severe flight loads than were 
originally estimated. The chimp was 
subjected to rc-entrv deceleration of 
about 16g and to 6.6 min. of weightless 
flight. When the escape rocket fired, 
the animal underwent a 17g force for 
about one second. The 7g launch 
acceleration and 16.5 min. total flight 
time are close to original estimates. 

Immediately after the shot, it was 
estimated that re-entry forces were 12g. 
about lg more than planned. The 
chimpanzee was subjected to loads in 
excess of lOg for about five seconds of 
the 1.5 min. re-entry phase. 


Chances arc small that a high 
velocity launch would increase engine 
chamber pressure to the point where 
the booster would explode in either 
Redstone or Atlas missions, according 
to Warren J. North. NASA manned 
satellite programs chief. 

He said chances also are slim that a 
dangerous situation would develop if 
the Atlas thrust regulator jammed the 
way the MR-2 regulator did. Most se- 
rious result of a “hot” Atlas booster 
operation probably would be insertion 
of the satellite into a slightly cliptical 
orbit, allowing less than desired preci- 
sion in selecting the recovers’ location. 
Vehicle Velocity 

For this to happen, the Atlas thrust 
programer and the backup thrust ter- 
minator, operated on radio command 
from the ground, both would have to 
malfunction. Vehicle velocity is read 
out at the ground control center. Any 
abnormal velocity increase can be de- 
tected immediately, and the sustainer 
engine would be shut dosvn. 

If both primary and backup modes 
should fail, however, the retrograde 
rockets would be ignited near apogee 
and re-entry phase would begin near 
perigee. The capsule would be over 
the U. S. at perigee on the first three 

Abnormally long flight of the MR-2 
was caused by the thrust regulator, 
which set off a chain of events for the 
capsule system. With its “open throt- 
tle" operation, the booster fuel was 
depleted about 5 sec. before scheduled 
burnout. Combustion chamber pres- 
sure went down to signal thrust decay, 
and the escape rocket automatically ig- 
nited to start the high altitude abort 

The retrorocket package was jetti- 
soned when the escape rocket ignited, 
which prevented use of these rockets to 
act as brakes. Ignition of the retro- 
rockets would have cut the range of 
MR-2 from 420 mi. to about 370 mi.. 
which is about 60 mi. greater than the 
planned range. 

Escape Tower Jettisoned 

In MR flights, the escape tower re- 
mains part of the system until the 
booster shuts down, Wien Atlas is 
used as a capsule booster, the escaoc 
tower is jettisoned at staging, when the 
booster engines drop off and the sus- 
tainer is still burning. 

Beryllium heat shield in the MR-2 
capsule apparently was tom loose by 
sea action just a few minutes before 
the capsule was retrieved by a Marine 
HUS helicopter from the USS Donncr. 
The shield is suspended on the lower 
end of a four-foot rubberized glass fiber 

29 



Nimbus Scheduled to Be Orbited Next Year 

Polar orbiting Nimbus weather satellite will be built bv General Electric Missile and Space 
Vehicle Department under a $4.5-million contract. General Electric also will integrate the 
satellite systems, which will include six television cameras, solar converters, recorders and 
command equipment. This second-generation weather satellite will weigh about 650 lb. 
and is scheduled for launch next vear on a Thor Agcna B vehicle. Primarv data acquisition 
site will be in Fairbanks. Alaska. General Electric has the contract for the Nimbus control 
and stabilization system. Other system contracts arc held by Radio Corp. of America, 
cameras and solar conversion: International Telqihone and Telegraph Laboratories, infrared; 
Radiation, Inc., telemetry system, and California Computer Products, command system. 
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air cushion which is released after the 
main parachute is deployed. This op- 
eration is the same as that programed 
for Atlas flight capsules, which will use 
ablative shields. 

Because the Mercury capsule over- 
shot its target area l20 mi., it took 
U. S. Navy and Marine Corps recovery 
forces 178 min. to retrieve it from the 
water. During this period of recovery, 
the shield bumped into the pressure 
bulkhead and drove several small bolt- 
heads into the structure. 

The reinforcing steel straps used to 
support the shield probably became 
fatigued and allowed it to sink, and the 


By Larry Booda 

Washington— None of the immediate 
major shifts in defense strategy hoped 
for by some military partisans appeared 
to have Administration support last 
week following a brief revival of the 
"missile gap” argument. 

The argument arose when a number 
of newspapers printed stories indicating 
that the Kennedy Administration had 
found, through Defense Department 
studies, that no “missile gap” existed 
between the U. S. and Russia, that 
former President Eisenhower's estimate 
of Russian missile capability was 
essentially correct, but that increases in 
some programs would be necessary. 

The stories grew out of what Secre- 
tary of Defense Robert S. McNamara 
had intended to be an off-the-record 
briefing for use as background by a 
group of Pentagon reporters. Republi- 
cans in Congress immediately seized 
the opportunity to demand that an 
apology be made to Mr. Eisenhower 
for criticism of his defense program 
made by Democrats during the election 
campaign. The Republicans also ac- 
cused President Kennedy and McNa- 
mara of closing the "missile gap” after 
just 18 days in office. 

One story also said the U. S. had 
given up the idea that it should never 
strike the first blow in a nuclear war. 
The President, through his press secre- 
tary, denied, the day after the 
McNamara briefing, that the Pentagon 
had found no "missile gap” and denied 
that the U. S. would consider engaging 
in pre-emptive or preventive war. 

At his press conference the next day. 
President Kennedy refused to be drawn 
into a discussion of McNamara's re- 
ported remarks. But he said that cur- 
rent studies by four panels in the 
Defense Department in the areas of 
strategic weapon systems, limited war 
capability, bases and research and 


skirt was torn by the sharp edges of the 

Impact skirt and shield are designed 
to act as a sea anchor to stabilize the 
floating capsule, as well as to attenuate 
landing shock. When the shield fell 
free, the capsule tipped on its side and 
sea water entered the structure through 
valves on the neck. The valves are 
used to equalize pressure during re- 

Water in the capsule could also 
have leaked in through the pressure 
bulkhead where it was struck by the 
shield, but the amount of water was not 
considered dangerous. 


development (AW Ecb. 6, p. 51) are 
not complete and therefore it would 
be premature to reach a judgment as to 
whether there is or is not a gap. 

The Defense studies, initiated on a 
crash basis, arc expected to be com- 
pleted about Feb. 20. Their conclu- 
sions and recommendations will be 
forwarded via McNamara to the Presi- 
dent shortly thereafter. Actions of the 
four panels to date have indicated: 

• A strong desire to avoid overspending 
through initiation of programs which 
at their inception would cost relatively 
little but over their life cycles would 
involve billions of dollars. 

• Temporary utilization of the talents 



of a group of civilian specialists in 
defense planning from the Rand Corp., 
Defense and service planning groups 
and universities. 

• A tendency to consider military 
officers as being available only to 
furnish facts and figures to support 
previously conceived policies. Military 
members have been working seven day’s 
a week. 

Prior to the President’s press con- 
ference, Secretary McNamara had an- 
nounced elimination of two secretary- 
ships, accelerated programs in airlift 
procurement and Polaris submarines, 
and the panel studies. 

He also stated this management 
philosophy: 

• During the development of policies 
relating to the Defense Department, he 
expects full and open discussion within 
the department by all leaders, military 
and civilian, without regard to whether 
their views conform to those of others, 
including his own. 

• Once a decision has been reached and 
a policy established representing a deci- 
sion of the President or other appropri- 
ate authorities, all members of the 
department, military and civilian, will 
be expected to support that decision, 
publicly or otherwise. 

• When he says they arc expected to 
support policy' publicly, he does not 
mean that officials should not express 
their opinions, particularly their dis- 
agreements relating to policies, if ques- 
tioned by congressional agencies. 

• There arc additional provisions in the 
reorganization act which permit the 
secretaries and Joint Chiefs of Staff 
to report their disagreements to Con- 
gress if, in their opinion, the policies 
do not permit them to carry out their 
responsibilities. 

Commenting on the successful first 
flight of the solid propellant Minute- 
man intercontinental ballistic missile 
and the effect it might have on the 
weapons mix. especially in relation to 
Polaris, McNamara stated that the mix 
is not determined by the success of one 
shot. Rather, he said it is set by a 
complete examination of the costs in 
relation to the potential results of a 
system versus all the alternatives. 

On the question of changing com- 
mand control of all strategic weapons in 
view of the completion of a joint 
strategic targeting plan, McNamara said 
that all strategic weapons are under 
command control of the unified com- 
mands, the Joint Chiefs of Staff, him- 
self and the President. The establish- 
ment of a targeting center should have 
no effect on command control, he said. 

McNamara said that the money that 
would have been saved by bringing mili- 
tary dependents bdck-SSO million in 
1961 and $200 million a year after that 
—now will be saved by controlling over- 
seas expenditures by these personnel. 


Little Administration Support Seen 
For Early Major Defense Shifts 
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Soviets Review Science Problems, Gains 


Moscow— One major problem re- 
maining to Soviet science, despite its 
unprecedented programs in space, auto- 
mation and other fields, is learning how 
to translate scientific findings into pro- 
duction line technology more quickly, 
speakers told the recent annual meeting 
of the USSR Academy of Sciences. 

Academy President A. N. Ncs- 
meyanov said science academics now 
exist in all the republics of Russia. Next 
they must function succcssfullv and go 
ahead with the establishment of more 
big scientific "cities” such as the one 
under construction at Novosibirsk, lie 
said. Speakers outlined these major 
Soviet scientific problems: 

• Cooperation between science and in- 
dustrv still is unsatisfactory, despite 
major efforts and some progress. In 
practice, the annual plan, enumerating 
research achievements that arc recom- 
mended for application to industry, has 
been composed chiefly of items of “sec- 
ondary importance." Best contributions 
have been made outside the plan, re- 
flecting poor planning and organiza- 

• Although much good equipment, 
such as computers and accelerators, is 
available, the “supply of equipment to 
institutes still lags far behind the de- 
mands made of experimentation today.” 

• “We must train more and better sci- 
entific manpower to make new progress. 
In the next 10 to 20 years, we must 
multiply the army of scientists.” A 
number of recent articles in the Soviet 
press also have called for better train- 
ing of scientists. 

• Interrelations between branches of 

entists must combat the attitude that 
“my brother is my enemy." which 
sometimes exists now between mathc- 
mended for application to industry, has 
maticians. economists, geologists, chem- 
ists. etc. Cooperation is much better 
among the disciplines of physics, biol- 
ogv and chemistry. 

Research areas that must be empha- 
sized. Nesmeyanov said, include space, 
thermonuclear power, artificial photo- 
synthesis, synthetic foodstuffs, direct 
conversion of energy from chemical re- 
actions into mechanical motions and 
research into the depths of the earth. 
Academician Y. K. Fedorov said many 
of Russia’s outstanding physicists arc 
reactions. Among the accomplishments 
cited by Nesmeyanov and others were: 

• Important discoveries in synthesis of 
new polymers and monomers. Work 
has reached the practical application 
stage on polypropylene, polyformaldc- 
hyde pentanes and carboxylatc rubber 
as well as on polymers with electrical 
properties, increased heat resistance. 


etc. Polvisoprcnc, with high molecular 
weight and structure similar to India 
rubber, has been derived for the first 

• Methods for synthesizing diverse or- 
ganometallic and organoelcmental com- 
pounds have been evolved and many 
new types of substances derived. 

• Laboratory unit for zonal refining 
of refractory metals with the help of an 
electron beam has been designed, and 
for the first time, monocrvstals of pure 
refractory rare metals— molybdenum, 
tantalum and rhenium— have been ob- 

• Chemical work on a new method for 
compressing powders with the help of 
low frequency vibration. 

"Of considerable interest are newly 
developed, highly efficient installations 
for obtaining liquid helium and for 
separation and liquefaction of air.” 
Fedcrov said. “Trials of an operating 
model have shown results most inter- 
esting for development of large capacitv 
installations." 

Space radio research has revealed 



blobs of coronal plasma near the sun 
which move at about right angles to the 
radial plane at a speed of approximately 
620 mps., Fcdcrov said. At such speeds, 
the blobs should follow open orbits, 
but at lower speeds these clouds of 
plasma may become natural satellites 
of the sun, he said. 

Major investigations have been con- 
ducted recently into the motion of 
bodies at high speeds. Fcderov said. 
"Results achieved will make for further 
progress in aircraft construction," lie 
said. He gave no further details, but 
the Soviet news agency Tass carried a 
storv that an aerodynamics group 
headed by Academician C. Cherny 
had been recommended for the Lenin 
Prize for work on movement of bodies 
at high speeds. 

This group claimed that movement 
of a body in air at great speeds can 
be regarded as a continuous series of 
explosions from charges distributed in 
places through which the body flies. 

This prompted Cherny to link the 
theory of air movement during power- 
ful atomic blasts and acrodvnamics of 
great supersonic speeds. In the Tass 
article. Academician Leonid I. Sedov, 
president of the International Astro- 
nautical Federation and head of Rus- 
sia’s snaec research group, commented 
that the Chemv theorv “permits us to 
calculate in simple for pressure in dif- 
ferent points of a filing vehicle's sur- 
face. to determine drag, to calculate 
air movement at high temperature.” 

Nesmevanov said “exceedinglv im- 
portant results have been obtained in 
elaborating theoretical and practical 
problems of automation, but he gave 
few details. Broad use of computers in 
science and industry is bringing “math- 

Fcderov said "considerable success" 
lias been achieved in the development 

eessful elaboration of theorv of optimal 
control of objectives with spreading pa- 
rameters which are of great importance 
for continuous production processes in 
the iron and steel industrv. chemical 
production and oil drilling. A series 
of pneumatic general purpose compo- 
nents with small over-all dimensions 
which can be used to assemble differ- 
ent automatic control systems already 
has been put into production.” 

Fcdcrov chastised Soviet economists 
for their inability so far to make scien- 
tificallv substantiated recommendations 
for the solution of such problems as 
price formation, application of mathe- 
matical methods to national economic 
planning, and making technical eco- 
nomic estimates for introduction of 
new technology into the economy. 
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Douglas Urges National Aviation Policy 


New York— Trend toward mergers in 
the U. S. aerospace and airline indus- 
tries may necessitate the need for a new 
national’ aviation policy, implemented 
by new legislation or interpretations of 
the anti-trust laws, Donald \V. Douglas, 
Jr., president of Douglas Aircraft, told 
the New York Society of Security Ana- 

Douglas cited development of a su- 
personic transport, in which costs are 
far beyond financial capabilities of a 
single company and the end product 
may cost up to $25 million per air- 
plane. He added: 

"Thus we see the government, 
through the Federal Aviation Agency, 
displaying interest in a program to de- 
velop such an aircraft by pooling the 
technical and financial resources of sev- 
eral companies, and providing some 
financial support with public money 

Douglas contended that future 
strength of the industry “may require 
closer cooperation or outright mergers,” 
noting the recent consolidation in the 
United Kingdom of the aerospace in- 
dustry into a few principal groups. 
Supporting Legislation 

In this vein, Douglas called for con- 
sideration of: 

• Supporting legislation such as that 
given the maritime industry in the 
Merchant Marine Act of 1936. For 
example, the government might share 
costs of developing an adequate air 
cargo system which would have value 
in case of a national emergency. 

• New tax policies that would “encour- 
age such basic and applied research by 
private industry as would be in the 
national interest.” New depreciation 
policies might be developed for “an 
industry where a dynamic technology 
imposes facility obsolescence problems 
of unique severity.” 

• Careful attention to development of 
international economic policies as they 
apply to aviation. Douglas claimed that 
the “serious gold flow problem” tempts 
some to "Buy American— Fly Ameri- 
can,” an approach he termed “short- 
sighted” and one which, in an attempt 
to deprive other friendlv nations of a 
fair share of traffic, would be to "abdi- 
cate our leadership in international avi- 

Tuming to Douglas' present posture, 
the chief executive noted that despite 
net sales in 1960 of SI, 174,041,175 
(up S340.156.947 from 1959), the com- 
pany registered a net loss of $19,429,- 
437. But Douglas added that this was 
a "substantial improvement” over 1959 
when the loss was $33,822,229. 

Sales increase largely was due to de- 


livery of 91 Douglas DC-8 jet trans- 
ports and related spare parts; however, 
military and other government sales 
slumped to S626 million from the S779 
million achieved in 1959. Decline in 
this area was mostly due to phase-out 
of the Thor intermediate range ballistic 
missile and cutback in the Army Nike 
Hercules program. 

'Hie year’s loss of SI 9 million, equal 
to S5.0’9 per share, resulted. Douglas 
continued, from development costs and 
production losses on the DC-8 pro- 
gram. combined with the decision to 
write off anticipated DC-8 develop- 
ment and inventory costs at the end 
of the Fiscal 1960 third quarter. Com- 
pany wrote off S292 million on this 

But, on an over-all basis, fourth quar- 
ter operations resulted in a net profit of 
S2.4 million, or S.64 per share. 

In the commercial area, where Doug- 
las attained $548 million in sales last 
year, Douglas commented: “In all can- 
dor. orders for the DC-8 and for the 
Caravelle, for which we have sales 
rights, did not live up to expectations 
in 1960.” 

Because of the relatively few new or- 
ders for the DC-8, Douglas’ commercial 
backlog at year-end totaled S238 mil- 
lion. as compared with S748 million 
at the end of 1959. 

In the company's annual report, 
Douglas and his father. Donald W. 
Douglas. Sr., chairman of the board, 
mentioned that DC-8 orders have been 
"disappointingly slow," but pointed 

“. . . Whether there is to be a sig- 
nificant change in our prospects for 
commercial aviation business-passenger 
or cargo types. DC-8s or Caravellcs- 
will be determined largely by factors at 
work in the airline industry. Financial 
problems encountered by the carriers 
in connection with the change to jet 


No Lockheed Dividend 

Burbank. Calif.— Directors 

of Lock- 

heed Aircraft Corp. last week 

oted not 


of 1961 because of “substan 

al losses 

recorded in 1960," according 

Robert 

E. Gross, board chairman and 


ecutive officer. He said Lockheed will 

show a net loss for 1960 of about $43 

million, noting that the last si 

months 

were profitable and net cam 


taxes for that period, taken a 


approximate $12.5 million. Gro 

s added: 

“With a return to sustained 

profitable 

operations, the directors will co 

sider the 

resumption of dividends at th 

earliest 

possible time deemed prudent. 



aircraft have been aggravated by reces- 
sive trends in the national economy, in- 
creased competition and an unsatis- 
factory fare structure. 

"This situation has produced con- 
sortiums among foreign carriers and 
prospective mergers at home, which 
may have the effect of shrinking the 
market for aircraft.” 

Future Prospects 

Looking to the future, Douglas told 
the society that "we expect a profit in 
1961. despite less volume of about S800 
to $900 million.” Part of the reason 
for drop of volume will be the slow- 
down in DC-8 orders, military contract 
phase-outs (such as the C-133 and 
A3D) and a Douglas move to more 
advanced research and development 
work. Other projects planned by Doug- 
las include: 

• Douglas possibly may enter the busi- 
ness plane field. Company has been 
talking with Piaggio to develop and 
market a light aircraft, with Douglas 
handling U. S. and European sales ef- 
forts (AW Nov. 7, 1960, p. 23). 

• Heavy concentration on design and 
construction of a commercial jet cargo 
transport which will be entered in mili- 
tary competition, primarily for U. S. 
Air Force. Douglas called this field the 
"new frontier of aviation” and warned 
that unless the U. S. "gets cracking” on 
development, “the Soviets may well 
show us their heels. Already they have 
more modern turbine-powered cargo 
aircraft in production and under devel- 
opment than we do.” 

• Naw Missileer launching aircraft for 
Eagle air-to-air missile, which Douglas 
said also could become an all-purpose 
airplane for the fleet, is well into de- 
velopment phase although it is “still 
some distance down the road as far as 
production was eliminated by the Ei- 
senhower Administration but Douglas 
was optimistic that this would be rc- 

• Skybolt air-launched ballistic missile 
for Boeing B-52H and British Vulcan 
bombers underwent a cutback by the 
Eisenhower Administration but Doug- 
las said he is “bullish” about gaining 
considerably more research and devel- 
opment funds. 

• Diversification is following a "middle 
course” at Douglas, but, the president 
said, the company is currently negotiat- 
ing with Midwest Instruments, Inc., 
Tulsa, Okla., which he said needs 
“money, management and new prod- 
ucts.” Initially, Midwest would produce 
a navaid checkout device and digital 
tape recorder for Douglas, if the deal 
goes through. Company also got into 
the nuclear propulsion field last year by 
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Lockheed C-140 JetStars Prepared for MATS Delivery 

Lockheed C-HO JetStars fly in formation over northern Georgia. Powered by four Pratt & Whitney JT12A-6 turbojets, each developing 
3.000-lb. thrust on takeoff, the first plane is scheduled for delivery to Military Air Transport Service in September. Six of the aircraft have 
been purchased bv MATS for its special air mission wing, on a S94-million contract. The new jets will replace some of the wing's 15 
twin-engine Convair C-I31s on short-to-medinm-range missions involving transportation of government officials and foreign dignitaries. 


United’s JT8D Development Costs 
Set at $75 Million in Five Years 


helping to organize Astropowcr, Inc., 

• Development of a new version of the 
A4D Skvhnwk. designated A4D-5. with 
greater range and payload than its 
predecessors, is under way and produc- 
tion is expected to continue through 
1965. 

• Test results of Army Nike Zeus have 
been “highly encouraging" and an 
actual intercept attempt, using an Atlas 
1CB.M as a target in a South Pacific 
shot, can be expected "soon." Zeus 
would be fired from Kwajalein Island. 

• Douglas is concentrating on applica- 
tions of nuclear power in initiating a 
number of studies aimed at obtaining 
contracts for scientific satellites and 
space systems, involving both company 
and government funds. 

NASA Narrows Field 
On Saturn Tank Award 

Washington— Contract for $2. 25-mil- 
lion to construct 42 booster tanks for 
five Saturn launch vehicles will be 
awarded within the next two weeks by 
National Aeronautics and Space Admin- 

lccted for final evaluation. 

Boeing Airplane Co.. Chance Vought 
Corp.. Chrysler Corp. and Martin Co. 
were chosen from among IS companies 
which submitted proposals. 

The contract will call for delivery of 
70-in. diameter tanks, starting in mid- 
1962. Forty tanks will be used for five 
Saturn vehicles, and two will be spares. 
Each booster stage consists of eight 
70-in. tanks and one 105-in. tank, 
which contains liquid oxygen. Four of 
the smaller tanks contain kerosene fuel, 
and the others liquid oxygen. NASA 
will assemble the banks into the 22-ft. 
S-l booster stage. 


Company financed engineering 
charges of 550 million in 1961 and S60 
million in 1962 will continue to hold 
down United Aircraft Corp. profits, but 
United Chairman II. M. Horner ex- 
pects net income to begin to rise again 
in 1963. 

Prime reason for these increased 
charges will be the development ex- 
penses of the Pratt & Whitney JT8D 
turbofan engine, sold in the Boeing 727 
medium-range transport after what 
Horner described as a “real tough com- 
etitive fight with a combined General 
lotors and Rolls-Royce" engine pro- 
posal. Horner placed development costs 
of the engine at $75 million— SI 5 mil- 
lion annually spread over five years. 

United's company-financed engineer- 
ing expenses have risen steadily from 
$11 million in 1958 to S2S million in 
1959 and $40 million in I960. In addi- 
tion, the company spent S35.5 million 
in 1960 for new facilities, compared 
with S23 million in 1959. Of the 1960 
total. $15 million went for engineering 
buildings and equipment for power- 
plant development in Connecticut. 
California and Florida. About $9 mil- 
lion went for modernizing production 
equipment and S7 million for new 
plants in Connecticut and California 
for the Norden Division. 

This vear. United expects to spend 
$35 million for facilities, mostly for 
production equipment modernization. 

Homer noted the impact three years 
ago of a military decision to allow only 
certain company originated R&D proj- 
ects to be covered in accross-thc-board 
engineering absorption. United is being 


pinched further by an extension of this 
decision last year in which company 
cost sharing was required even for those 
projects the military agreed to support. 
Horner told Aviation Week that the 
latter decision has forced United to 
abandon entirely some projects that 
the company could not support alone. 

Homer, speaking to the Boston So- 
ciety of Security Analysts, estimated 
1960 sales would be slightly under a 
billion dollars, and that earnings would 
drop to $14 million— "just about cover- 
ing our common dividend." Last vear. 
United had sales of $1,080,980,782’ and 
earnings of S28, 638,353. 

Earnings for the next two or three 
vears are expected to exceed United’s 
52 a common share annual dividend, 
even after absorption of increasing engi- 
neering costs. 

If the outlook continues more or 
less as it is now, Homer said the direc- 
tors would probably continue the $2 

United sales should remain at the 
billion-dollar level for the next two 
vears and should improve later as R&D 
programs begin to mature, Homer said. 

Bank loans continue to rise for 
United. At year-end they stood at $1 1 3 
million compared with $102 million last 
year, but the larger total now includes 
a $50-million seven-year term loan, 
where last year's figure was all short- 
term credit. Horner said United is con- 
sidering a $ 50-million bond issue to 
replace the term loan. 

Backlog at Dec. 31 was $1,150 mil- 
lion. a slight increase from a year 
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WESTLAND is emphasizing development of the stub-wing variant of the Bristol Belvedere 
helicopter-now the Westland 194-and has moved it into a top priority project. This 
version is powered bv dc Havilland Twin Gnome turboshaft engines and fuselage is being 
lengthened to 80 ft. 

British Stop Work on Westminster 


London— Work on the Westland 
Westminster helicopter has been sus- 
pended owing to lack of British mili- 
tary support, according to a recent an- 
nual statement by the company. 

The Westminster, the Fairev 60-scat 
Tyne-powered Rotodyne and tlic Bristol 
19+ were referred to in this state- 
ment as three large transport helicop- 
ters in varying stages of design and de- 
v clopment. 

"Very detailed discussions," the re- 
port stated, had been taking place with 
tire Air Ministry and the civil operators 
during the last few months regarding 
helicopter requirements and the impor- 
tance of a decision from these users 
"cannot be over-emphasized”. 

Westland probably will develop only 
one of these projects, and although it 
appears that proposals based on all 
three transports have been submitted 
to the Air Ministry, the company is 
definitely encouraging development of 
the Westland 194. 

The emergence of this design into a 
top priority project may have resulted 
from recent board changes affecting 
the technical posture of the company. 
In the new organization, Lewis Bod- 
dington, who was director-general of 
aircraft design and development at the 
Ministry of Aviation, became tech- 
nical director-development and Raoul 
Hafner, former chief of Bristol's heli- 
copter division, became technical di- 
rector-research. The Belvedere 194 
clearly embodies much of Hafner's 


thinking on the devlopment of stub 
wing helicopters which he indicated to 
Aviation Week nearly three years ago. 

It is unlikely that Westland will 
start production of any transport heli- 
copter without substantial govern- 
ment support. 

House Democrats 
Organize Committees 

Washington— Mouse Democrats last 
week re-elected Rep. Overton Brooks 
(D.-La.) chairman of the House Com- 
mittee on Science and Astronautics and 
named five new Democratic members 
to fill vacancies on the committee. Re- 
publicans are expected to make their 
committee assignments this week. 

New House space committee Demo- 
cratic members, all lawyers, are Reps. 
Bob Casey (D.-Tex.) former state rep- 
resentative and county judge; James C. 
Gorman, (D.-Calif.) former Los An- 
geles city councilman; John W. Davis 
(D.-Ga.) former circuit judge; William 
J. Randall (D.-Mo.) former judge in 
Jackson County, Mo., and William 
Fitts Ryan (D.-N. Y.), former assistant 
district attorney of New York Citv. 

Rep. Carl Vinson (D.-Ga.) was re- 
named chairman of the House Armed 
Services Committee, and Reps. Victor 
Wickersham (D.-Okla.) and Otis G. 
Pike (D.-N. Y.) were named new 
Democratic members of the committee. 

Rep. Thomas E. Morgan (D.-Pa.) 


was re-elected chairman of the House 
Foreign Affairs Committee while the 
new Democratic members are Reps. 
Robert N. C. Nix (D.-Pa.), Thomas F. 
Johnson (D.-Md.), and John S. Mon- 
agan (D.-Conn.). 

Rep. William L. Dawson (D.-Ill.) 
will again head the House Committee 
on Government Operations, and Rep. 
Oren Harris (D.-Ark.) was renamed 
chairman of the House Committee on 
Interstate and Foreign Commerce. 

Ling-Temco Claims 
455,000 Vought Shares 

Dallas, Tex.— Chance Vought Corp. 
President Fred O. Detweiler late last 
week fired back at a Ling-Temco Elec- 
tronic, Inc., claim that it now has in 
excess of 455,000 shares of Chance 
Vought common stock by stating that 
"I retain my confidence that this raid 
on Chance Vought with borrowed 
monev will not succeed.” 

Detweiler’s reference to borrowed 
money is interpreted by Wall Street 
sources to mean not only Ling-Temco’s 
recent SlO-million increase in its line of 
bank credit but also support from the 
investment firm of Lehman Bros.. 
represented on Ling-Temco’s board. 

Latest announcements by both sides 
in the course of the struggle over the 
future of Chance Vought (AW Feb. 6. 
p. 30) came the morning of Feb. 9, with 
Ling-Temco stating that the company, 
its president, James J. Ling and an 
associate (believed to be a Ling-Tcmco 
director), has in excess of 455,000 
shares of Chance Vought common 
stock through direct purchases “in the 
public market and through a public 
tender dated Jan. 23, 1961. to the own- 
ers of Chance Vought common stock.” 
The tender offer expired at 2 p.m. CST 
Feb. 8, and Ling-Tcmco announced , 
that it was not its intention to extend 
the offer further. 

Detweiler’s statement came shortly 
after the Ling-Temco announcement of 
the number of Chance Vought shares 
it had obtained, and he noted that 
"Ling-Tcmco is now announcing own- 
ership of about the same amount of 
stock published estimates indicated 
they had several weeks ago, so thev 
must have been disappointed at the 
number of shares tendered.” 

As of Jan- 31. 1961. the number of 
outstanding shares of Chance Vought 
common stock totaled 1,191,31 5. 

Ling-Temco has filed a Form 14B 
with Securities and Exchange Commis- 
sion, giving notice that it intends to 
make a proxv solicitation of Chance 
Vought stockholders. A Chance Vought 
source indicated late last week that his 
company intends to file a like form “if 
and when the time comes to make a 
proxy solicitation.” 
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when 
men 
must make 


large- 



scale 
decisions 



The military decisions of today are frequently 
of a scale new to man. They are based on vast 
amounts of information gathered from huge spatial and 
geographic areas. They may involve world-wide forces. 
And they must be made quickly in response to events of the moment. ■ When men 
must make decisions on that scale, they use a new information technology— systems 
designed to help men make decisions and exert control. ■ Sage is such a system. The 
SAC Control System, which is in development, is another. We are a major contrib- 
utor to both, and we are beginning work on several new contracts for extremely 
large systems. ■ Our efforts consist primarily of the analysis and synthesis of these 
systems, training men for their use, instructing great computers on which the systems 
are based— and research into future generations of these systems. ■ We have devel- 
oped a close interdisciplinary approach to system development. Operations Research, 
Engineering, Human Factors and Computer Programming are the essential disci- 
plines. Scientists and engineers of these persuasions are invited to write concerning 
new positions in our expanding activities at Santa Monica, California and Paramus. 
New Jersey. Address Mr. R. L. Obrey, 2432 Colorado Avenue, Santa Monica, Calif. 


SYSTEM DEVELOPMENT CORPORATION 


Systems that help men make decisions 


News Digest 



New Superconductor 
Developed by BTL 

New superconducting (cryogenic) 
material which can generate extremely 
large magnetic fields without consum- 
ing electric energy, except to initially 
establish the field, has been developed 
by Bell Telephone Laboratories. 

Using a compound of niobium and 
tin. treated by special metallurgical 
processes. BTL predicts that steadv 
state magnetic fields of 88.000 gauss 
or more can be obtained. Previous ma- 
terials could produce fields of only a 
few thousand gauss before supercon- 
ducting properties disappeared. 

New superconducting magnets may 
find use in thermonuclear (fusion) 
power experiments as a means of pro- 
ducing a powerful magnetic enclosure 
for the plasma. The new technique 
also is expected to extend the operating 
frequency range of "Maser and traveling 
wave tube amplifiers, both of which re- 
quire magnetic fields for operation. 

pcrimcntal physics where high cost of 
producing strong magnetic fields has 
been a limiting economic factor. A con- 
ventional magnet now used by BTL 
scientists at the company's Murray Mill. 
X. facility consumes 1.5 megawatts 
of electric power. 25% of the total 
power consumed by the entire facility. 


and requires thousands of gallons of 
cooling water per hour. A supercon- 
ducting magnet of comparable strength 
would not require cooling water and 
would consume no electric energy once 
the field had been established. It 
would, however, require cooling equip- 
ment to lower magnet temperature to 
1SK. where niobium-tin compound be- 
comes superconducting. 

BTL scientists have developed tech- 
niques for producing a ductile com- 
pound of niobium and tin. suitable for 
preparation of wire, without sacrificing 
its superconducting properties. 

Second Orbital Try 
Scheduled for Scout 

Washington-Second attempt to 
qualify the four-stage, solid fuel Scout 
as a satellite launch vehicle is scheduled 
this week from Wallops Island. Va., 
with an 80-lb, payload containing a 
12-ft. inflatable sphere. 

The payload will be essentially the 
same as the one carried in the first 
satellite launch attempt m December. 
Tire launch was unsuccessful because of 
a faulty ignition signal to the second- 
stage motor (AW Dec. 12, p. 55). Be- 
cause the ignition operated normally on 
earlier ballistic flights July 1 and bet. 
4. no changes arc being made in the 
system for the coming launch. 


Edward G. Uhl, former vice pres- 
ident and San Diego Division manager 
of the Ryan Aeronautical Corp.. was 
elected president and chief executive of 
Fairchild Engine & Airplane Corp. last 
week, effective Feb. 20. He replaces 
Sherman Fairchild, who continues as 
chairman of the board. 

British Overseas Airways Corp. has 
indicated that it intends to buy three 
additional Boeing 707-420 jet trans- 
ports. While no order has been placed. 
BOAC board chairman Sir Matthew 
Slattery said recently in Seattle that the 
airline is considering asking the British 
government for authority for the pur- 
chase. 

Kaman Aircraft and Grumman Air- 
craft Engineering Corp. arc cooperat- 
ing in a proposal in the Army light 
observation helicopter competition. 
Kaman would be prime contractor and 
systems manager in event of award, 
but in a covering letter in its proposal 
the Grumman agreement to provide 
engineering and productive capability 
is cited. 

Rear Adm. Rawson Bennett III, 

Chief of Naval Research for five years, 
has retired, and he has been succeeded 
by Rear Adm. Leonidas D. Coates, 
formerly assistant for PQANS in the 
office of the Deputy Chief of Naval 
Operations (Development). 

First Polaris A2 advance-range mis- 
sile to carry a complete inertial guid- 
ance system failed in a launch attempt 
last week when the second stage was 
launched first. Upper stage flew sev- 
eral hundred feet into the air and 
crashed about 700 yards from the pad. 

NAP-100 nuclear-powered thermo- 
electric generator, capable of producing 
1 50 w. and designed to operate contin- 
uously for one year, is now undergoing 
test bv Air Force Special Weapons 
Center. Developed by Wcstinghouse 
Electric Corp.. the 40-lb device is 
tor use with unmanned radio beacons 
and weather stations. It measures lfi 
in. dia. bv 10 in. high, uses 144 small 
thermo-electric elements which are 
heated to temperature of about 1.000F 
by Curium 242 radioactive isotope. 

Soviet Union charged last week that 
a French military aircraft fired on a 
Russian transport carrying Soviet Presi- 
dent Leonid Brezhnev on a visit to 
Africa. Alleged incident occurred over 
the Mediterranean about 80 mi. north 
of Algiers. 
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Single Union Favored for Flight Crews 


United decision threatens engineer labor group; 
the airline’s flight crews will choose ALPA or FEIA. 

Bv Robert H. Cook 

Washington— National Mediation Board decided last week that United Air 
Lines' pilots and flight engineers should be classified as flight-deck crew 
members and represented by a single union, a move which severely threatens 
the future of the separate flight engineers union. 

Flight Engineers International Assn, prepared last week to initiate a strong 
fight against the policy recommended by NMB. The union was considering 
means of reversing the NMB-United decision, as well as strategy for keeping 
the single representation policy from spreading to other carriers which cur- 
rently have pilots and engineers covered by separate unions. 


The long-standing battle between the 
Air Line Pilots Assn, and engineers 
union over cockpit jurisdiction took 
this latest turn when the NMB ruled 
on a petition, filed 17 months ago by 
ALPA, which asked a “class and craft” 
determination on whether United 
flight-deck crew members belong in a 
single bargaining unit or separate 

Secret Ballot Election 

The ruling last week paves the way 
for NMB to appoint a mediator who 
will conduct a secret ballot election 
with ALPA and FEIA members at 
United to determine which union will 
represent the whole group. An ALPA 
victors - seems inevitable, since there are 
1.566 pilots and 624 flight engineers. 
The engineers then would be added to 
the bottom of the ALPA seniority list. 

With all but 17 of the United flight 
engineers already pilot qualified. NMB 
emphasized that the principle of one 
union in the cockpit is further strength- 
ened by the fact that the growth of 
the airline industry in the past 1 0 years 
and the use of jet aircraft has resulted 
in the flight engineer’s duties more 
closely resembling those of a pilot than 
a mechanic. 

At United, where both pilots and en- 
gineers have received training in each 
other’s duties, NMB said the “cross 
training and cross utilization" of the 
flight-deck crew has "destroyed any dis- 
tinguishing features between members 
of the crew upon which a class or craft 
determination would be possible.” 

Beyond the loss of the unit at United, 
the flight engineers union fears the 
NMB ruling may trigger a scries of 
similar ALPA petitions from other air- 
lines, thus setting the stage for almost 
complete absorption of FEIA chapters 
into ALPA. 

FEIA points out its members at 


United will be in a particularly precari- 
ous spot if placed on the bottom of 
AI.PA’s seniority list, since they would 
be the first ALPA members siib|ect to 
any furlough orders by the company. 
This possibility' is heightened by the 
pending Capital Airlines-United merger 
which FEIA says will require the sen- 
iority integration of 820 Capital pilots 
into the ALPA ranks at United. 

FEIA studies of a combined ALPA 
seniority list, including the engineers 
who would be absorbed into the pilot 
union, indicate that the merged air- 
line might have to furlough as many as 
500 ALPA members, all of whom would 
be flight engineers formerly members 
of FEIA. 

In a nunc to block implementation 
of the NMB ruling and avert wholesale 
filing of similar petitions by other ALPA 
chapters, FEIA has called a meeting of 
its Master Executive Board this week 
and is expected to seek a temporary in- 
junction against the ruling. 

FEIA might also decide to place its 
running battle with the pilots union in 
the national spotlight by calling strikes 
against American Airlines. National Air- 
lines, Eastern Air Lines, Pan American 
World Airways. Trans World Airlines 
and Western Airlines. Since final pay 
and working condition agreements have 
not been reached with these carriers, 
the union points out it could legally 
set strike dates over these issues on 
most of them. 

Controversy over the pilot-engineer 
issue is reflected in the recent endorse- 
ment of a resolution by the Interna- 
tional Transport Workers Federation 
condemning several airlines for replacing 
specialist flight engineers with systems- 
trained pilots. The ITWF voted last 
month to enforce its policy against 
Scandinavian Airlines System, which it 
charged has not been following an 


agreement against this practice and is 
consequently influencing other airlines 
to take similar action. 

Any decision by FEIA to call an 
across-the-board strike against the six 
U. S. carriers as a last resort measure 
would create a heavy demand on the 
union’s finances, which would require 
a large loan. Faced with this prospect. 
FEIA might turn to the International 
Brotherhood of Teamsters for financial 
backing as it did during a 1958 strike 
against Eastern Air Lines. Another 
move in this direction might ultimately 
result in FEIA severing its AFL-CIO 
affiliation and joining the Teamsters. 

With Teamster financial backing. 
FEIA won a 38-dav strike against 
Eastern called after the airline de- 
manded that a new flight engineer 
contract require all FEIA members to 
be pilot qualified. 

Cites Example 

As a typical example of what it fears 
may happen if the NMB ruling is en- 
forced, FEIA points to its failure to 
win a strike last year against Continen- 
tal Airlines. Out of a total of 22 
strikers, seven elected to accept a com- 
pany offer of severance pay and 
resigned, while the remaining 1 5 agreed 
to take pilot training and join the 
pilots' seniority list. Six of the 15 arc 
serving as flight engineers on turbojets, 
but the rest, four of whom had been 
top seniority engineers, have been 
assigned as junior copilots on DC-3s 
with a pay scale several hundred dollars 
less than they received as engineers. 

NMB noted that it assigned the 
United class and craft case to a neutral 
three-man panel because it was the first 
time the Board had been required to 
rule on such a matter. In the past, 
the Board said, its rulings on airline 
labor unions involved only a determina- 
tion of the organization chosen to 
represent a group previously agreed 
upon. Rulings on niilroad matters also 
were handled directly by the Board, 
since the industry’s work patterns and 
job duties were considered fully estab- 
lished and uniform. 

In contrast, the Board noted that the 
airline industry - is still growing and 
technological changes, new equipment, 
varying company policies, labor agree- 
ments and government regulations have 
exerted such an impact on the role of 
the flight engineer as to even make the 
name a “misnomer” on some airlines. 

While, "initially there was no ques- 
tion but what he was simply an air- 
borne mechanic." said the Board, the 
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Examiner Recommends Against 
Trunk-Local Airline Competition 


selection, training and use of flight en- 
gineers in the past have resulted in the 
position being more closely related to 
pilot than mechanic duties, since in 
today’s turbojets in-flight repairs are 
“virtually impossible," with any needed 
repuirs more properly a function of 
ground mechanics. 

The Board also noted that this shift 
of emphasis for the flight engineer has 
been reflected by the Federal Aviation 
Agency, which last October transferred 
its flight engineer training programs 
from the maintenance to the operations 
division. 

FAA said this was done to eliminate 
much administrative and liaison work, 
since the training of all crew members 
must be synchronized. 

Industry Policies 

Industry - policies on the flight engi- 
neer likewise differ to a great extent, 
said NMB. since a majority of carriers 
still retain the original specialist con- 
cept for flight engineers, while others 
recruit engineers from their pilot ranks 
and still others, such as United, offer 
dual training to the engineer on the 
basic premise that he will eventually 
progress from engineer to copilot to 

Because of this lack of unanimity 
among the industry, along with evident 
disagreement among many United 
flight engineers, some of whom look 
upon their position as a stepping stone 
to a captaincy while others do not. and 
because of the constantly changing 
character of the airline industry, the 
National Mediation Board ruled that 
it could find no fundamental principle 
upon which to determine that the flight 
engineer on United is required to he 
considered as a separate class or craft 
for representation purposes. 

National to Sell Its 
Pail American Stock 

Washington— National Airlines has 
told the Civil Aeronautics Board it 
intends to dispose of 400,000 shares of 
Pan American World Airways stock it 
now holds as a result of stock exchange 
agreements between the two carriers. 

National said it would offer the 
stock to Pan American, and if Pan 
American docs not buy it. the stock 
will be sold to underwriters for public 
distribution. In its notice to the Board. 
National said this action was being 
taken pursuant to CAB orders and 
would be carried out according to the 
provisions of the option and stock 
agreement between the two carriers. 

The Pan American stock held by 
National is now pledged as collateral 
for demand loans totalling S4.5 million, 
and the proceeds of the sale would be 
used to retire the loans. 


By L. L. Doty 

Washington— Drive by local service 
airlines to win a more prominent posi- 
tion in high-densitv traffic markets now 
dominated by trunklines received a set- 
back last week when Civil Aeronautics 
Board Examiner William F. Cusick 
urged that the Board adopt a policy 
protecting trunklines from local serv- 
ice competition. 

In his initial decision in the Pacific- 
Soutlnvcst Local Service Case, Cusick 
called on the Board to provide trunk 
and regional carriers with a "clear un- 
derstanding" of its policy on subsidized 
local service competition. He then 
made recommendations to the Board 
as to what that policy - should be. 

Stressing that local service carriers 
complement rather than duplicate 
trunk carrier services, he said that 
there is nothing in previous Board 
opinions that suggests local service air- 
lines should be placed on a “competi- 
tive parity with trunklines for termi- 
nal-to-tcrininal traffic even in short or 
medium-haul, high density markets.” 
He added, “indeed, just the reverse ap- 

Views Elaborated 

Cusick underscored his views by rec- 
ommending that TWA be granted 
turnaround authority on the Los An- 
gcles-San Francisco route and that 
Western Air Lines be awarded a new 
route between San Francisco and Las 
Vegas, These are the two major pro- 
posals in his initial decision. 

lie said that the position taken by 
the carriers in the case “involves a 
head-on collision between two schools 
of thought relating to the part local 
service carriers should play in competi- 
tion with trunklines." lie added that 
the question is of major importance in 
the Pacific-Southrvest Case, in which 
several local service carriers “arc seeking 
authority to operate extensive point-to- 
point competition, on a nonstop basis, 
with existing and proposed trunkline 

Cusick admitted that no hard rule 
could be established which would 
pre-empt high-densitv markets for the 
sole use of trunk carriers or would open 
such markets to local sendee carriers. 
He said that there will be eases in the 
future where exemptions to any Board 
policy on the issue of local sendee 
competition with trunklines must be 
made. However, he urged that the 
Board take a firm stand on the issue 
and added: 

"Otherwise, the management and 


planning staffs of all certified carriers 
svill be operating in a vacuum insofar 
as they may contrive to execute plans 
for future expansion of activities, 
acquisition of additional aircraft, 

He then noted that ", . . in a period 
maiked by a general transition from 
older piston-type equipment to newer 
and faster jet-engine aircraft, requiring 
great expenditure of time and effort, 
forgetting for the moment the vast 
capital investment in such equipment, 
the carriers arc entitled to know the 
Board's jiosition in relation to such 
matters, at least for the immediate 

lie said he had no dispute with the 
principle that local service carriers com- 
pete for traffic on high-densitv route 
segments rvhen they are required to 
make intermediate stops between 
terminal points. He added that “the 
controversy rests purely on whether 
local service carriers should be given 
terminal-to-tcrminal nonstop authority 
in |>arallcl competition with trunkline 

Cusick cited such local service argu- 
ments as that set forth by Pacific Air 
Lines in which it contends that trunk- 
line turbojet aircraft are not economi- 
cally intended for high-densitv. short- 
haul markets. However, he noted that 
the Board has generally supported the 
position advanced by the five trunk car- 
riers |iartiei|>ating in the hearings that 
there has been a longstanding policy 
against competition between local serv- 
ice and trunkline carriers in short-haul 

Decision Review 

He said that review of Board deci- 
sions indicates that they tend to support 
arguments advanced by the trunklines 
in opposition to any local service com- 
petition. Trunk carriers held that two- 
engine piston engine equipment and 
F-27 turboprop transports could not 
compete with Boeing 707s, Douglas 
DC-8s, Lockheed Elcctras and Vickers 
Viscounts which the trunks proposed 
to use in the various markets. They 
also said that local service participation 
in high-density markets would be 
achieved at the expense of traffic de- 
velopment in smaller communities. 

The trunks further held that local 
airline certification in major markets 
would disrupt close cooperation be- 
tween the two types of carriers. Cusick 
reached this conclusion: 

“Irrespective of the relative merits 
of newer aircraft recently introduced 
by the local service carriers such as the 
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British Transport Realignment 

London— Great Britain's two major airframe groups— Hawker Siddelev and British 
Aircraft Corp.-mav align their transport designs, dropping at least two projects to 
avoid a head-on saics conflict, particularly in view of mounting U. S. competition. 

Indication of future liaison between the two groups probably will show up in 
production decisions involving the Vickers VC. 11. dc Havilland Trident, the 
BAC 107 and the Avro 771. 

It appears that Hawker Siddelev would continue the Trident, dropping the Avro 
771; Vickers would abandon the VC. 11 and expedite construction of the BAC 107. 
A major factor affecting the moves is the entry of the Boeing 727 into the medium- 
range turbojet transport market. 

The intcr-corporate liaison apparently was initiated by Hawker Siddelev. which 

foreign competition and minimizing rivalry- with BAC. Conflict became evident 
when BAC developed the 107 fecdcrlincr at the same time os Avro put the 771 on 
the board; both are powered by Bristol BS.75 rear-mounted turbines. In the 
medium-range category, BAC started development of the VC.11 after dc Havilland 
entered the Trident and the Boeing 727 was well under w-av. 

Dc Havilland has been assured of government support in manufacture of the 
Trident. 

the 25-planc order placed by British European Airways. 


F-27s, which may nor may not be com- 
petitive with equipment operated by 
the trunk carriers, the fact remains that 
the Board has rejected, with almost 
rigid consistency, proposals which 
would place local service carriers in 
direct competition with the trunk car- 

New Routes Recommended 

Here are the principal route adjust- 
ments recommended by Cusick. 

• Bonanza Air Lines would be author- 
ized to operate nonstop between Las 
Vegas and Los Angeles after two daily 
round trips were operated to all inter- 
mediate points. Burbank would be 
eliminated as a co-terminal. 

• Pacific Air Lines’ Montercy-Bakcrs- 
ficld route would be changed by adding 
Fresno as an intermediate point. 
Service from Palmdale 'Lancaster would 
be extended to San Diego via Burbank 
and Long Beach for five years, but 
service to and from Los Angeles on 
flights serving San Diego would be 
prohibited. Paso Robles and San Luis 
Obispo would be served by Pacific at 
their respective airports. 

• Western Airlines’ route between Los 
Angeles and Seattle would be extended 
from San Francisco to Las Vegas. A 
new segment would be added between 
Los Angeles and Reno via Sacramento, 
subject to a restriction prohibiting 
service between San Francisco and 
Sacramento. Route between Salt Lake 
City and San Diego would be consoli- 
dated with the Los Angclcs-Seattlc 
route to permit nonstop San Diego- 
San Francisco sen-ice. Long Beach 
would be added as a co-terminal with 

• Trans World Airlines would be 
authorized to operate turnaround serv- 
ice between Los Angeles and San 


Fresno and Las Vegas would have to 
make an intermediate stop at Los 
Angeles. Currently. TWA can operate 
flights between Los Angeles and San 
Francisco only as a segment of trans- 
continental flights. 

• United Air Lines would lose Salinas 
as an intermediate point on its West 
Coast route, and the intermediate stop. 
Montcrev, would be designated Mon- 
tcrcv-Salmas. 

South Pacific Charges 
Secret Bilateral Pact 

Washington— Civil Aeronautics Board 
hearings on Qantas Empire Airways’ 
application to establish Tahiti as an in- 
termediate point on its South Pacific 
route closed last week amid charges by 
South Pacific Air Lines that the U.S. 
and Australia had negotiated a secret 
agreement in 1957. 

An official State Department inter- 
pretation of the 1957 bilateral agree- 
ment between Australia and the U.S. 
said that Tahiti could be served by both 
U. S. and Australian carriers as an inter- 
mediate point on the South Pacific route. 
South Pacific, which operates one round 
trip weekly between Tahiti and Hono- 
lulu. termed the agreement "improvi- 
dent” and charged that Australia has 
not complied with its provisions and, 
therefore, is not entitled to demand 
compliance by the U.S. 

South Pacific said that the agree- 
ment to name Tahiti as an intermediate 
point was contained in a “secret min- 
ute” which, until several months ago, 
was unknown to the carrier. It added 
that if the government should grant 
Qantas’ application, the effect would be 
"disastrous to South Pacific” and would 


create a subsidy need of S3 million an- 

South Pacific held that there could be 
"no reasonable excuse for our not hav- 
ing been made aware of this so-called 
‘secret minute’ long ago. As early as 
1934 and throughout 1955 and 1956. 
South Pacific Air Lines worked actively 
and openly with various government 
people and departments to inaugurate 
service with flying boats on its certifi- 
cated routes.” 

At the present time. TAI— independ- 
entlv owned French airline— is author- 
ized to serve Tahiti on its route between 
Australia and Los Angeles. 

Murphy Named to CAB; 
Boyd Is Chairman 

Washington — Robert T. Murphy, 
Senate aviation subcommittee counsel, 
was named last week to the Civil Aero- 
nautics Board by President Kennedy, 
who also designated Alan S. Boyd chair- 
man of the Board. 

Murphy, a Democrat, will replace 
Republican John S. Bragdon, whose 
term expired last Dec. 31. Boyd, a 
Democrat currently serving a term that 
expires Dec. 31. 1962, will replace 
Whitney Gillilland, a Republican, as 
chairman. Gillilland will remain a 
Board member, with his term expiring 
Dec. 31. 1965. Murphy was assigned 
as counsel to the Senate Interstate and 
Foreign Commerce Aviation Subcom- 
mittee in 1957, and helped draft the 
Federal Aviation Act of 1958 and other 
legislation pertaining to the aviation 
industry. He has been special counsel 
to full committee since 1956. 

Ihc new CAB member was born at 
Providence. R. I. March 5. 1915, and 
he received a Bachelor of Arts degree 
from Providence College in 1936 and 
his law degree from Georgetown Uni- 
versity Law School. 

VInrphv was a tax attorney for 
Rhode Island in 1942-43. Then he was 
an enforcement attorney for the Office 
of Price Administration, and from 1944 
to 1945 he was chief counsel of the 
Senate Campaign Expenditures Com- 
mittee. From 1945 to 1952 he was in 
rivate law practice in Washington, and 
e was a public member of the U. S. 
Coast Guard National Appeal Board 
for security c-ases from 1952 to 1956. 

Boyd, who has served as chairman 
of the Florida Railroad and Public 
Utilities Commission, at 38, is the 
youngest member of the CAB. As 
chairman he will have an opportunity 
to try his ideas on how the regulatory 
agenev should be administered (AW 
May 2, 1960, p. 38). 

He has said that the CAB’s regula- 
tory procedures are too lengthy, but 
that the cause can be cured from 
within the organization. 
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Flight Characteristic Modifications 
Slated for All Boeing Jet Airliners 


All airline customers with Boeing 
707. 720 and 727 jets in sen-ice or on 
order will eventually be flying aircraft 
modified under the manufacturer’s 
flight characteristics improvement pro- 
gram (AW Feb. 6. p. 43). which in- 
cludes changes in the vertical fin. 

Some carriers are installing the modi- 
fications with kits provided bv Boeing; 
other airplanes arc being modified in 
the production line or flown to Seattle 
for modification. 

Program Provisions 

The program provides for extension 
of the vertical fin: installation of a 
ventral fin; fully powered rudder, modi- 
fication of aileron control system to 
reduce lateral wheel force at all speed 
ranges: modification of rudder trim con- 
trol mechanism: modification of some 
flap mechanisms. 

Most important changes, according 
tc Boeing engineers, were the rudder 
modifications, which are said to have 
corrected a tendency of the rudder to 
trail in a yaw or sideslip condition. 
Tin's "floating rudder” situation arose 
when, in a sideslip or yaw. aerodynamic 
pressure pushed the rudder in the di- 
rection away from sideslip, reducing its 
keel effect and thereby the aircraft’s 
directional stability. Full boost pow'er 
now is said to keep the rudder centered 
in the slip condition. 

The ventral fin also improves direc- 
tional stability at high angles of attack 
and limits the angle of rotation at take- 
off. 

Provide Free Kits 

Where aircraft already were deliv- 
ered to the airlines, the program was 
voluntary but highly recommended by 
Boeing. Tlie manufacturer provides 
free kits to airlines agreeing to make 
all the modifications. If desired, the 
planes may be returned to Boeing for 
rework with a charge for labor but not 
for parts. Boeing can handle four or 
five aircraft at a time in this program. 
Modifications to aircraft on the produc- 
tion line have been made since early 

A number of Boeing’s customers re- 
ceived. or will receive, aircraft already 
modified before delivery. These include 
British Overseas Airways Corp.. Cu- 
ban;!. Eastern Air Lines. Ethiopian 
Airlines. Irish Airlines, South African 
Airways. United Air Lines, Varig. and 
Western Air Lines. 

American’s 707-1 20s and 720s arc 
being modified at the same time they 
arc in Seattle for turbofan installation. 
Air France is modifying seven of its 


707-320s at Orly with the Boeing kits. 
Air India International’s 707-420 modi- 
fications were done by Boeing as air- 
craft were returned to Seattle for the 
purpose. Braniff’s 707-220 aircraft will 
be modified by Boeing, with the first 
scheduled at Seattle later this month. 

Continental probablv will handle its 
own 707-120 work with the kits. Luf- 
thansa’s two originally unmodified 707- 
420s have been -modified at Hamburg. 
Pan American is doing its own work at 
Miami during major overhaul periods. 
Qantas will return its 707-1 20s to Boe- 
ing beginning in late July. Four of Sn- 
bena’s 70”-320s were modified by the 
airline at Brussels. 

Trans World is handling modifica- 
tion of all but two of its 707-1 20s and 
707-320s at Kansas Citv as the airplanes 
come up for major overhaul. 

Individual Ticketing 
Increased by MATS 

Washington— Military Air Transport 
Service is buying overseas airlift for an 
increasing number of individually- 
ticketed military personnel at rates sub- 
stantially higher than 2.9 cents per 
passenger mile, the minimum rate set 
by Civil Aeronautics Board. 

Contracts signed with Pan American 
World Airwavs and Trans World Air- 
lines bring to four the number of U. S. 
carriers participating in the new pro- 
gram. Pan American’s agreement is 
effective Feb. 13. TWA's Mar. 1. 
Last December. MATS concluded the 
first similar arrangements with Alaska 
Airlines and Northwest Airlines. 

Late last vycck. MATS had placed 
passenger service orders worth 8349.500 
with Northwest. S62.236 with Alaska 
and S53.324 with Pan American. 
Under the two new contracts, one-way 
fare between New York and London is 
5148 for a single passenger traveling 
economy class. These military pas- 
sengers travel on scheduled airline 
flights. 

Based on a distance of 3.500 stat. mi. 
between the two cities, rates paid Pan 
American and TWA by MATS will 
average slightly more than 4.2 cents 
per passenger mile until June 30. when 
the agreements are scheduled to expire. 
Meanwhile, the four participating air- 
lines still arc eligible to bid for 
monthly, quarterly or annual charter- 
tvpe airlift contracts as these are needed 
by MATS. 

Terms of the individual ticketing 
contracts require that Pan American 
and TWA notify MATS at least 60 



given month for military use. After 
receiving this notification. MATS issues 
service orders on the fifth day of the 
month preceding the month of opera- 
tion. informing the airlines how much 
of the available space it will purchase. 

Should the Department of Defense 
declare a national emergency, the car- 
riers also guarantee the government that 
additional scats will be offered. This 
"expansion capability." according to the 
contracts, would equal half the space 
purchased by MATS in the month 
prior to the declaration of emergency. 

NAFEC Tour Planned 
For Operations Group 

Washington - Federal Aviation 
Agency will give 450 of its top field 
operations specialists a three-day tour 
of the National Aviation Facilities Ex- 
perimental Center at Atlantic Citv. 
N. J.. to familiarize them with auto- 
mated traffic control devices undergoing 
tests there. 

Highlight of the inspection, sched- 
uled to begin Eeb. 1 4, will be the semi- 
automatic Data Processing Central Sys- 
tem. which FAA plans to install in 
Boston’s Air Route Traffic Control 
Center next year. Those selected for 
the briefing include chief controllers, 
area and field maintenance supervisors 
and Federal Aviation Agency military 
liaison officers. 
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Snow Storm Cancels 2,700 Flights 
At New York City Area Airports 


New York— Cancellation here of 
2,700 flights involving 100,000 pas- 
sengers was caused by snow which hit 
the northeastern states on the weekend 
of Feb. 3-5. 

Airlines serving the northeastern area 
took some consolation, however, from 
the fact that other means of transporta- 
tion suffered too, putting many pas- 
sengers in the backlog category' rather 
than having them lost to trains and 

In New York, for example, move- 
ment of non-essential automobile traf- 
fic was banned on city streets following 
the storm. Train schedules were erratic 
and intercity buses unable to operate. 
Many passengers were unable l o get 
from their homes to transportation 
terminals. 

This meant that a number of pas- 
sengers, instead of canceling their air- 
line tickets and traveling by other 
means, remained in the city and 
eventually went out by air. For this 
reason, a fog which shut down the air- 
lines would have been worse than the 

New York was out of airline action for 
a period roughly from Friday afternoon 
through Sunday, although some limited 
operations were sandwiched in for short 
periods. Boston was also among the 
airline cities knocked out by the snow 
over the weekend, and flights serving 
the northeast from other points also 
were canceled. By last midweek the air- 
lines had managed to reposition their 
equipment and get schedules back to 

American Airlines, which develops 
about a quarter of its business at New 
York, normally handles about 4.500 de- 

E irting passengers a day from this area. 

oads following the weekend were well 
above normal, indicating that many 
people had not canceled but merely 
postponed their air trips. Last Monday, 
with three-fourths of normal schedules 
operating, American handled about 
4,500 departures, or the normal num- 
ber for 100% schedules. Other airlines 
also reported much heavier loads on 
trips following the shutdown. 

Trans World Airlines carried only 
75% of its normal domestic traffic for 
the four-day period Feb. 3 through Feb. 
6, and had 116 cancellations during that 
period. TWA’s international traffic 
volume was about 50% of normal dur- 
ing the same period. 

Eastern Air Lines reported full loads 
on southbound flights following the 
weekend. Northeast Airlines also re- 
ported excellent southbound loads, and 
noted that the snowstorm, despite its 


problems, at least served as a good ad- 
vertisement for Florida business. 

Blockage of ground transportation by 
the snow brought some unusual prob- 
lems, among them the difficulty experi- 
enced by airline personnel in reporting 
to their jobs. In New York last Mon- 
day, as flights were beginning to operate 
again, cars carrying flight crews were 
turned back by police enforcing the 
non-essential traffic ban. Tin’s was 
quickly corrected, however, and crews 
were allowed to proceed. 

Eastern last Monday set up a special 
Martin 404 ferry service from Newark 
Airport to Idlewild for personnel snow- 
bound in New Jersey. 

In attempting to keep up with the 
snow removal job, Port of New York 
Authority worked extra shifts around 
the clock at the three New York air- 
ports. At Idlewild, 421 personnel. 55 
pieces of airport equipment and 46 

B eces of rented equipment were used. 

o cost estimate for last weekend was 
available, but the December snow re- 
moval figure was 5186.000 at the three 

No estimates of airline costs in lost 
revenues and extra expenses were avail- 
able, but the figure was considered to be 
in the millions. 

Della DC-8 Skids 
Off Dallas Runway 

Dallas, Tex.— Delta Air Lines DC-8 
Flight 921, carrying 109 persons out 
of Atlanta, Ca., left Runway 13 at 
Lose Field some 2,700 ft. from touch- 
down, traveled a further 2,700 ft. on 
the runway shoulder, swerved into the 
mud and bogged down approximately 
700 ft. from the northwest terminus, 
approximately 25 ft. off the right side of 
the runway on Feb. 6. Use of the sole 
instrument runway at this field was 
blocked to jet traffic until the airplane 
was towed out at approximately 7.30 
p.m. Feb. 8. 

Aircraft sustained only minor dam- 
age and no injuries were reported. 
Landing gear withstood shock of rapid 
deceleration in the mud, although the 
wheels were buried to the tops of the 

Flight 921 had an instrument flight 
rules clearance from Atlanta to Amon 
Carter Field, Ft. Worth. This air- 
port was closed in by weather on ar- 
rival and the DC-8 was diverted to 
Love Field. The airplane was vectored 
by Dallas radar for an ILS approach on 
Runway 13-31. It had a quartering tail 
wind of about 7 kt. during landing. 


Love Field, at the time of the land- 
ing, was experiencing snow and its run- 
way was wet and slushy. According to 
passengers who had jet pilot experience, 
the engine reversers were applied just 
prior to touchdown and they said they 
felt little or no sensation that the brakes 
were effective, indicating that the air- 
plane skidded off the runway. 

They were extremely critical that 
only a single fire truck arrived at the 
airplane some eight minutes after it 
stopped off the runway and that evacua- 
tion of the airplane was not begun un- 
til some 30 min. after the airplane 
halted, when a conventional passenger 
stair was brought to the airplane. 

Visibility at the time of landing was 
1 1 mi. at the runway, with general 
visibility in the area at all four quad- 
rants being one mile. Ceiling was 300 
ft., with light snow falling. 

Pilot Dismissal May 
Precipitate Strike 

London— British Air Line Pilots Assn. 
(BALPA) is polling British European 
Airways' pilots on whether they favor 
strike action in protest against the dis- 
missal of Capt. James Thain, pilot in- 
volved in the 1958 Munich air disaster 
(AW Dec. 12, p. 1 37). BEA pilots have 
been asked if a 24-hr. strike would be 
approved. 

The pilots’ union, in a yet unpub- 
lished letter, asked members to dis- 
tinguish between BEA’s action in dis- 
missing Thain solely for breaches of 
company regulations and the controver- 
sies which surrounded the cause of the 
crash. “If the aircraft had not crashed, 
Capt. Thain would not have been dis- 
missed," said a BALPA spokesman, “be- 
cause these two technical points would 
not have been sufficient for dismissal.” 

The British pilot's union has ex- 
pressed interest in reopening the ac- 
cident investigation. 

FA A Plans Symposium 
On Aviation Research 

Washington — Federal Aviation 
Agency will hold its first Annual In- 
ternational Aviation Research and De- 
velopment Symposium here Apr. 10-14 
to discuss new developments and tech- 
niques, and their application to civil 

Representatives of foreign govern- 
ments and civil aviation groups have 
been invited to attend along with U. S. 
civil aviation organizations. 

The symposium, sponsored by FAA’s 
Bureau of Research and Development, 
includes four days of technical sessions, 
followed by a one-day inspection trip 
to BRD’s facility at Atlantic City. 
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Congressional Prospects Are Dim 
For CAB Legislative Proposals 


Washington— Heavy workloads al- 
ready scheduled by Senate and House 
aviation subcommittees may delay Civil 
Aeronautics Board attempts this year 
to expand its authority over the airline 
industry through a new legislative pro- 
gram reccntlv submitted to Congress. 

A majority of the Board’s proposals 
have been submitted in the past but 
they were not acted upon primarily be- 
cause of subcommittee involvement 
with more pressing matters. 

This year, the airlines feci CAB may 
face even greater delays because of 
congressional concentration on broad 

Among major investigations which 
may hold congressional attention most 
of the vear are continuing aviation 
safety studies by the Senate aviation 
subcommittee, along with consideration 
of Sen. A. S. Mike Monronev's 
(D.-Okla.) airport aid bill, guaranteed 
loan legislation for cargo aircraft and 
the possibility of subcommittee hear- 
ings on the wartime role of air traffic 
controllers. 

In addition, the Senate Interstate 
and Foreign Commerce Committee is 
expected to spend considerable time on 
Chairman Warren D. Magnuson’s 
(D.-Wash.) bill to create an Office of 
International Travel. 

Tentative agenda of the House avia- 
tion subcommittee is expected to in- 
clude lengthy hearings on airline 

matters before any consideration of 
CAB’s legislation program can be un- 
dertaken. 

Major areas where the Board feels 
its authority should he expanded or 
clarified by legislative action arc: 

• Board powers to set clearly defined 
limits in route rase consolidation pro- 
ceedings should be further defined bv 
legislative action. This is newly re- 
quested legislation which has resulted 
from a geographical overlapping of 
route cases. Because of the wording 
of present regulations, carriers often 
contest issues considered in consolida- 
tion orders on technical grounds filed 
in other separate cases, the Board says. 

• F.xisting right to inspect the records 
of airlines should be expanded to cover 
sendee organizations controlled by air 
carriers. A repeat of a proposal sug- 
gested last year, this item tailed to gain 
consideration before the Senate sub- 
committee. It could be accomplished 
by means of an amendment to Section 
407 (e) of the Federal Aviation Act. 
the Board said, to clarify its powers to 
examine books and records. CAB con- 
tends that lack of access to such infor- 


mation hinders its ability to judge the 
accuracy of financial data presented 
during Board hearings and on common 
carrier pooling arrangements. 

• International air fares, including 
both those of U. S. flag and foreign 
airlines, should be subject to CAB au- 
thority. Bills seeking this power were 
introduced in both the Senate and 
House last vear. but did not reach a 
final vote. CAB has emphasized a par- 
ticular need for this legislation to give 
the U. S. a better bargaining position 
in bilateral negotiations. Present lack 
of this power, the Board said, has put 
U. S. flag carriers in the position of be- 
ing subject to almost complete rate 
control by the foreign countries to 
which they operate. Conversely, since 
foreign governments do assert authority- 
over the rates of their own airlines, the 
Board says it is without power to pre- 
vent any foreign carrier from charg- 
ing any fare or rate it chooses. 

• Complete control over airline depre- 
ciation accounting procedures is 
claimed to be needed to give the Board 
a more uniform yardstick to accurately 
judge the financial condition of the 
airlines. Varying depreciation formulas 
now in use too often lead to mistakes 
which tend to accumulate over the years 
to a point where it is difficult for the 
Board to compare the actual financial 
status of the airlines. CAB said. This 
legislation was originallv proposed two 
years ago after the airlines refused to 
comply with a Board order setting an 
across-the-board standard of seven years 
and a residual value of 15% for aircraft 
depreciation. The order was upheld by 
a U. S. District Court decision, but was 
later reversed on appeal by the carriers. 

• Increased authority over ticket sales 

the public against the practice of ticket 
scalping. CAB pointed out that the 
practice of reselling tickets for a profit 
has grown in such market areas as New 
York-Florida a 1 srb ts nv i 
fine of 55.000 be levied against any 
ticket or travel agent found gniltv of 
'this practice. Although considered bv 
a Senate subcommittee last year, this 
proposal was not acted upon. 

• Subsidy and air mail rates should be 
separated to eliminate the confusion 
which still exists in the public mind. 
Under this proposal. CAB has re- 
quested authority to abandon its pres- 
ent method of publishing a single mail 
rate which includes elements to cover 
both service mail pay and subsidy, in fa- 
vor of setting and publishing a separate 
subsidy rate excluding the rates paid 
by the Post Office. Congress also failed 


to act upon this legislation last year. 
• Greater legal protection should be 
afforded the Board by legislation per- 
mitting CAB to represent itself in court 
proceedings. Under existing laws, the 
Board is represented in court only by 
the Department of Justice. CAB has 
asked that it be allowed to join the 
Justice Department as an active partici- 
pant in order to avoid “conflicts of 
opinion” which have arisen in the past. 



FAA Fines Lockheed 
For Eleetra Defects 

Washington— Lockheed Aircraft 
Corp. has been fined S6.000 for de- 
livering IS Eleetra transports deemed 
unsafe for flight after airlines discov- 
ered debris inside the fuel tanks, miss- 
ing bolts and wing skin cracking. 

The Federal Aviation Agcncv fine 
covers 18 aircraft accepted by Eastern 
Air Lines. American Airlines and West- 
ern Air Lines over the pas 1 two years. 
However. 17 of the IS F.lectra imper- 
fections were uncovered during March 
and April. 1960. 

An Eastern inspection of one F.lectra 
delivered last April disclosed that an 
industrial-type vacuum cleaner had 
been left in the wing fuel tank. A rivet 
gun. part of a paper cup and about 20 
miscellaneous screws were recovered 
from a second Elcctra’s fuel tank in 
the same month. Eastern reported. 

According to Western, an Eleetra 
inspected last April had wing skin 
cracks ranging in length from 4.5 to 
33 in. Earlier, in October. 1959. West- 
ern said that trash was extracted from 
another Electra's internal wing area 
after Lockheed had installed reinforc- 
ing bands near the same spot. 

After inspecting 34 Elcctras last 
spring. American told FAA that 14 of 
the transports were fitted with bolts 
without nuts or poorly sized bolts that 
in some instances had loosened in their 
tracks. 

A maximum fine of 517.000 could 
have been levied, but FAA accepted 
the compromise penalty after the man- 
ufacturer instituted a quality control 
program aimed at preventing any recur- 
rence of the defects. 

Since the original carrier complaints. 
FAA told Aviation Week, no signif- 
icant violations have been reported 
either by the airlines or bv the agency’s 
field inspectors. 

Lockheed’s quality control measures 
involve restricting the number of per- 
sonnel authorized to enter Eleetra wing 
fuel tanks, training special mechanics 
to service internal wing areas and keep- 
ing an inventory of all tools and articles 
carried into the wing of each aircraft 
by those authorized to enter them. 
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THE SMALLEST GYRO PACKAGES AVAILABLE 



NEW— from Day strom— are these three lines of 
performance-proved free and vertical gyros that 
permit you to write tighter gyro specs without sac- 
rificing size and weight . . . with complete assurance 
of performance reliability. 

For free gyro application, choose either the torque- 
able FM10 Series or the cageable FN30 Series. 
Both offer low drift rate . . . high vibration resist- 
ance . ...and big gyro performance through the use 
of a low gimbal inertia to a high angular momen- 
tum ratio. 

For vertical gyro application in target drones, the 
VA10 Series is the smallest, least expensive air- 
erected vertical gyro existent. Vertical orientation 
is automatic . . . and because it requires no caging 
mechanism, size, weight and cost are kept to a min- 
imum without sacrificing big gyro performance 
and reliability. 

These new gyro series are further proof of 
Daystrom’s ability to create better airborne instru- 
ments and systems in smaller, more economical 
packages for military and commercial use. 


FEATURES: 

FN30 Miniature, non-floated, cageable, two-axis free 
gyro with either A.C. or O.C. motor and either (1) 
outer gimbal synchro pickoff (2) potentiometer pick- 

inner gimbal and synchro pickoff on outer gimbal. 

FM10 Miniature, non-floated, two-axis free gyro with 
synchro pickoffs and torquers on both gimbal axes. 

VA10 Miniature, non-floated, air erected vertical gyro 
with potentiometer pickoffs on both axes. Verticality 
— operating or non operating— without separate cag- 
ing mechanism insures (1) greater inherent relia- 
bility (2) simplicity of operation (3) lower cost (4) 
smaller size and (5) less weight. 


For complete information and specifications, write 
for Data File AW-1162-3. 


DAY STROM , incorporated 

' PACIFIC DIVISION 

9320 Lincoln Boulevard, Lot Angeles 45. Calif. 


Openir. 


list for qualified engin 


Railroads Propose Commission 
In New Drive for Airline User Fee 


Washington— Drive for the creation 
of a federal National User Charge 
Commission will key the railroad in- 
dustry’s campaign against direct and 
indirect government support of com- 
peting forms of domestic transporta- 

Iu one of the most intensive public 
relations programs in railroad history, 
the industry will urge Congress to es- 
tablish the commission to estimate, 
every three years, the approximate full 
cost of airways and airport operations, 
inland waterway improvements and 
federally assisted highways, then deter- 
mine tlie kind and amount of fees that 
should be charged against the users. 

Motor carriers will he the chief tar- 
get of the campaign, which generally 
will follow patterns set by the railroads 
in previous years, but the drive against 
the airline industry will be substantially 
accelerated. 

In addition to demands for user 
charges, the railroads will continue their 
fight to actively enter other fields of 
transportation. The railroads contend 

titled to control other forms of surface 
transportation and that air carriers may 
engage in any mode of transportation, 
surface or air. but that railroads are 
‘‘usually” restricted to service by rail. 

The rail carriers contend that such 
diversification would eliminate dupli- 
cate facilities, create improved services 
and lower costs of these services. Air- 
lines have argued that air and surface 
transportation systems arc entirely dif- 
ferent. both technically and operation- 
ally. and thus would be incompatible 
under one management. 

Railroads charge that SI 62 billion 
in federal funds has been spent in the 
U. S. on highways, airports, airwavs and 
inland waterways. They add that since 
this is a figure five times greater than 
the entire investment of private funds 
in the railroad industry, their competi- 
tors have an "artificial" price advantage 
over the railroads. 

In their campaign, the railroads will 
admit that each form of transportation 
lias its own advantage to offer shippers, 
but they will claim that pricing is a 
major factor in deciding which carrier 
to use— air. water, highway or rail. In 
this connection, the railroads will ask: 
“I low can a privately-owned business 
match competitors wfio arc subsidized 
in varying measure by the govern- 

Railroads will point out that airlines 
have received direct federal air mail 
subsidy since 1939 of S581 million, 
pointing out that in the past 10 years, 


railroad passenger deficits totaled S6 
billion. 

They plan to quote the cost of main- 
taining and operating the federal air- 
ways system between 1925 and 1960 
al S2.4 billion and then emphasize that 
the existing two cents per gallon tax 
on aviation gasoline currently yields 
only 520 million a year. 

The railroads will describe their sug- 
gestion of the establishment of a Na- 
tional User Charge Commission as a 
"start” and will propose a formula for 
setting the user charges according to 
the type of user and the number of 
users. They will ask that the amounts 
charged adequately offset the estimated 
costs of the facilities provided hv the 
government. 

Under the proposed plan, state and 
local government-owned roads, water- 
ways and airports would not fall under 
the jurisdiction of the commission but 
nevertheless, the railroads have urged 
that local user charges be assessed. 
Railroads will suggest that state and 
local governments take advantage of 
the estimated costs of transportation 
facilities developed by the commission 
as a guide in establishing their own user 

The rail industry has concluded that 
current government policies have made 
it possible for its competitors to use 
facilities “built and maintained at tax- 
payers' expense” without anv reim- 
bursement or an "insufficient’ reim- 
bursement to the gov ernment "for their 


fair share of the cost." They say that 
such a policy lias "weakened the rail- 
roads financially, which in turn lias 
brought about such secondary effects 
as deferred maintenance, furloughing of 
valued veteran employes, and reduction 
of the railroads’ capabilities in the 

American Prepares 
For Turbofan Flights 

New York— American Airlines ex- 
pects its first turbofan-povvered jets to 
be certificated by late this month and 
to have the first units in scheduled sen- 
ice Mar. 12. 

Turbofan schedules set for that date 
include American’s first jet sen'ice be- 
tween Chicago and Mexico, and sen- 
ices between New York and Los 
Angeles and between New York and 
Chicago. Hie New York-Los Angeles 
route will be screed by Boeing 707- 
120B converted aircraft, while the 
other two runs will be served by Boeing 
720B turbofans off the production line. 
American expects to have half a dozen 
of the two types of turbofan planes bv 
the Mar. 12 date. 

The Chicago-Mexico service will be 
daily, and will connect with a New 
York-Chicago flight. 

American expects its jet fleet to be 
all-turbofan by the end of this year 
(AW Feb. 6. p. 36). The airline says 
the Boeing turbofans will cruise well 
in excess of 600 mph. and fuel savings 
with the engines are estimated at up 
to 20% over present equipment. Tire 
turbofan Convair 990, which American 
is to receive later this year, cruises at 
640 mph., according to the airline. 
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($) Air France Public Relations personnel stand ready to serve you in New York, Chicago, Los Angeles, Montreal, Mexico-City. 


SAS $17 Million Loss 
Tied to Jet Transition 

Stockholm — Scandinavian Airlines 
System reports an over-all loss of some 
SI 6.8 million for its last fiscal year of 
operation up to Sept. 30, 1960. al- 
though over-all gross revenue for the 
same period went up by roughly S19.6 
million to about SI 30 million. 

Announcement was made at an SAS 
board of directors’ meeting held here 
recently, at which details of the com- 
pany's annual report and balance sheet 

The deficit is attributed chiefly to 
the cost involved in switching from 
piston-engine to turbojet aircraft, to 
extra depreciation of the carrier’s Doug- 
las DC-7 fleet because of its current 
lower market value and to the necessity 

volvcd in the airline’s overseas invest- 

Thcse include securing a share in 
the traffic to Mexico and Siam pre- 
vinuslvuot served by SAS. by cooperat- 
ing with Guest Aernvias Mexico. S.A. 
and Thai Airways Company. Ltd., in 
agreement with which SAS established 
a new company. Thai Airways Interna- 
tional. Ltd. 

In addition to about S40 million 
spent on new hangars, workshops and 
related facilities for its jet transports, 
SAS has had to invest approximately 
SI 20 million in the purchase of its 
fleet of medium-range Slid Aviation 
Caravellcs and long-range Douglas DC- 
8 jet aircraft. 

Another factor contributing consider- 
able to last vear’s loss, according to 
SAS. was the necessity of having to 
operate a large number of different 
types of aircraft during the jet transi- 
tion period, which resulted in much 

The airline's continuing changeover 

another loss by the'end of the current 
fiscal year, but by 1962. SAS says, its 
estimates indicate an improvement. 

New Charter Carrier 
Organized by Swiss 

Geneva— Globe Air Limited, a new 
Swiss air charter company with capital 
of approximately S250.000 has been 
established at Basle, and last month 
obtained Federal Swiss Air Office ap- 
proval to operate its planned non- 
schcduled domestic and foreign services 
out of Baslc-Muhlhausen airport where 
it is based. 

Globe Air will initially use two de 
Ilavilland Elizabethan type 49-scat 
transport aircraft recently acquired from 
British European Airways, one of which 
is already in service. 



on slim safety margins in low cost jet lubes ? 

Safety margins in synthetic jet lubes are being minimized by efforts to 
achieve lowest possible cost. This is not so when formulations are based 
on the Emolein® Azelates. These proven diesters provide the comfort- 
able safety margins desired by engine manufacturers and commercial 

Because diesters are such a major component in compounded lubri- 
cants, the use of azelates reflects directly in improved performance in 
terms of rubber swell, flash point, volatility, additive response, load carry- 
ing capacity and temperature-viscosity behavior. 

Be sure that your jet lubes have the margin of 
safety provided by the Emolein Azelates. It is the 
safe way to save. 

New Technical Bulletin 409B describing azelate- 
based jet lubes is available by writing Dept. Z-2. industries, inc. 

Organic Chemicals Division. Cincinnati 2, Ohio Export Div., Cincinnati 

Vopcolene Div., Los Angelos • Emery Industries (Canada) Ltd., London, Ontario 
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Convair 990, after 12 hr. of flight testing, is being prepared for intensive ground taxiing tests to determine optimum adjustments on thrust 
reversers. Note speed capsules, flat-bottomed to avoid interference with lower wing surface, on the upper portion of the wings extend- 
ing aft of the trailing edges (AW Dec. 5, p. 43). Wing swcepback at the leading edge is 39 deg. Leading edge slats, extended at the 
same time as the trailing edge flaps, postpone airflow separation to higher angles of attack, permitting nose-high take offs and landings. 

Convair 990 Has Completed 12 hr. of Flight Tests 


Aircraft is shown taking off at San Diego. The transport is configured to carry 96 first-class passengers in four-abreast seating or 121 coach 
passengers in a five-abreast arrangement. Convair 990 is powered by General Electric CJ805-23 turbofan engines, each rated at 16,100 lb. 
thrust (AW fan. 30, p. 39). Basic 990 carries 15,100 gal. of fuel. Hie speed capsules also are used for fuel storage. 
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FAA Will Take Over 
Military Flight Service 

Washington— Functions of Military 
Flight Service will be absorbed by Fed- 
eral Aviation Agency Feb. 1 5 as part 
of Project Friendship, a program to 
eliminate duplication between FAA 
and Department of Defense, 

The consolidation, under which all 
six Military Flight Service Centers of 
Military Air Transport Service will be 
deactivated, gives FAA responsibility 

for: 

• Transmitting flight plans of Air 
Force. Navy, Army and Marine Corps 
pilots from filing point to destination 
airport. 

• Relaying to cn route pilots advisories 
on weather, airport hazards and new 
NOTAMs (notices to airmen) affecting 
the safety of their flights. 

• Instituting communications searches 
for overdue aircraft or direction-finder 
service for pilots unsure of position. 

• Filing incident reports, alleged viola- 
tion reports or miscellaneous opera- 
tional messages of military pilots. 

Involving 180 of FAA's 414 Flight 
Service Stations, the shift will free 
about 500 USAF personnel in Airways 
and Air Communications Service 
(AACS) for other assignments. Air 
Force also expects to save about $2 
million annually after the task of trans- 
mitting 4-6 million flight service mes- 
sages per year is taken over by FAA. 

To fill in functional gaps created by 
the consolidation, the military services 
have retained responsibility for approv- 
ing their pilots' flight plans and for 
furnishing weather briefings. Air Force, 
however, has adopted the Navy policy 
of delegating clearance authority to all 
pilots departing stations without a 
military operations officer. 

Project Friendship is a three-part 
program aimed at paring DOD expendi- 
tures on military controller training, in- 
flight inspection of military air 
navigational aids and flight service. It 
was launched bv FAA in September, 
1959. 

Canadair Increases 
CL-44 Range, Speed 

Canadair has announced range and 
speed improvements over the original 
performance guarantee of its turboprop 
CL-44 swing-tail freighter. 

According to the manufacturer, the 

mi. over the^guarantec. and the speed 
increase is 31% or 13 mph. Canadair 
recently announced an 11 to 12% re- 
duction in runvvav requirements for the 
CL-44. now set at 6.800 ft. for maxi- 
muni takeoff weight and 5.9S0 ft. for 



At 10 miles per minute 
“almost” reliable won’t do 

That’s why the largest airlines rely on 
SYLVANIA GOLD BRAND TUBES in 
communications, control and navigation gear 

SYLVANIA GOLD BRAND TUBES are built to take the demanding 
operation required in modern jet aircraft and still perform reliably. 
The popular Sylvania GB-5654, as an example, proves its dependability 
daily as an amplifier in aircraft communications receivers. 

Gold Brand Tubes are disciplined to take impact shock tests of up to 
750 g, fatigue tests for 96 hours at 2.5 g. and multiple life tests of 500 
to 1000 hours. They undergo a multitude of stringent tests, including 
ability to withstand high degrees of vibration and thermal shock. 

Nothing is overlooked to give you the most 
reliable tube product available for the spe- 
cialized needs of today’s aircraft. 

Specify Gold Brand Tubes-rugged, reliable 
AND readily available from your local 
Sylvania Industrial Tube Distributor. Ask 
him for the "Gold Brand Reliable Tubes” 
booklet. Or. write Electronic Tubes Divi- 
sion. Sylvania Electric Products Inc., Dept. 
103-5, 1100 Main Street. Buffalo, N. Y. 

SYLVANIA 

or GENERAL TELEPHONE i ELECTRONICS ® 
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Now more than 50,000 ferry flights a year across the English Channel . . . 


...AND BRISTOL SIDDELEY SUPPLY THE POWER 



SHORTLINES 


AIRLINE OBSERVER 

► Airlines arc waiting for invitations to bid on long-term airlift contracts as 
a result of President Kennedy’s announcement that military dependents 
overseas need not return home. Military Air Transport Service recalled its 
earliest request for contract airlift proposals from the industry after President 
Eisenhower, in an effort to halt the drain on U. S. gold reserves, ordered the 
families home last fall. Since then, contract airlift awards have been parceled 
out to U. S. carriers on a month-to-month basis. 

► Watch for new provisions tightening over-water training requirements for 
Air Force Reserve navigators who would fly Civil Reserve Air Fleet (CRAF) 
transports during national emergencies. General Aviation Division of the 
Department of Commerce is considering a program under which navigators 
now training on Fairchild C-119 troop carrier transports would fly long- 
range practice missions on overseas airline flights. At the same time, pilots 
working for domestic airlines linked to CRAF would receive courses in ditch- 
ing and the differences between domestic and international sections of the 
Civil Air Regulations. 


► Air-India International is operating 
weekly Boeing 707 intercontinental 
service between Bombay and Tokyo via 
Calcutta, Bangkok and Hong Kong. 
'Die Indian carrier says the service re- 
duces flying time between India and 
Japan to 12 hr. 55 min. 

► Alaska Airlines reports it carried 
127,621 passengers during 1960, com- 
pared with 116,010 flown in 1959, and 
it increased revenue passenger miles 
from 91,058,000 in 1959 to 108,- 
459,000 last year. Total revenue ton- 
miles rose from 1 3,755,627 in 1959 to 
16.107,751 in 1960, with over-all rev- 
enue load f-actor rising from 56.1 % the 
previous year to 63.4% in 1960. 


► Hawaiian Airlines has reduced its management staff by a total of five 
officials, including a vice president, as result of its decision to retire from 
transpacific charter operations. With the exception of a weekly flight 
between Los Angeles and Kwajalein Atoll under contract with Western 
Electric Co., Hawaiian will no longer be active in the contract business. 

► Eastern Air Lines and Trans World Airlines have become the first U. S. 
carriers to crack the 1,500-hr. time between overhaul (TBO) barrier on 
Curtiss-Wright TC18 scries Turbo Compound engines (AW Dec. 12, p. 47). 
By holding their TC18 failure rates below 0.4 per 1,000 engine hours for a 
full quarter, the two airlines won 100-hr. TBO increments from the Federal 
Aviation Agency and arc now overhauling their Douglas DC-7 and Lockheed 
Super Constellation powcrplants at the 1,600-lir. mark. 

► New York International Airport (Idlcwild) is experimenting with a device 
to alleviate the bird problem which will trigger a series of reports similar to 
gunshots. Called "scarc-awav,” the system uses tanks of compressed gas 
which are ignited every minute and a half. The airport now has 12 units 
and, since results appear successful so far, several dozen more may be pur- 
chased. If the experiment is successful, the question will arise as to who 
will be responsible for permanent installation— the airport operator or Fed- 
eral Aviation Agency. Other airports, including Boston’s Logan Interna- 
tional, are testing similar devices. 

► Soviet-built An-10 turboprop transport will begin regular service this month 
on Aeroflot’s route from Moscow to Norilsk via Syktyvkar. The aircraft 
recently made a training flight between Norilsk and Syktyvkar-a distance 
of 2,490 mi.— in 6 hr. 25 min. Both cities are in the far northern section of 
Russia. 

►Riddle Airlines predicts that 1961 gross revenues will better the 1960 level 
of about S7 million by at least 400%. Operating seven Douglas DC-7CFs 
and seven AW 650 Argosy freighters, the carrier expects gross business of 
$33 million this vear, with a $3 million profit. Advance orders for trans- 
atlantic charter flights already exceed $2 million, and President Robert 
Hewitt estimates that more than $4 million in bookings will be received 
before the season opens June 1. 

► Eastern Air Lines now has a competitive advantage over Air France on 
the New York-Mexico City route. Originally, Eastern was confined to first- 
class configuration on all flights on the route while Air France was able to 
operate piston equipment in mixed configuration. Since Jan. 16, Air 
France has been operating four Boeing 707-320 turbojet flights weekly, the 
limit allowed under the French-Mcxican bilateral agreement. Eastern’s 
recent agreement with Aeronaves dc Mexico now permits Eastern to oper- 
ate five flights weekly on the route using its Douglas DC-8 jets in mixed 
configuration. 


► Allegheny Airlines carried 6S0.9S6 
passengers 131,650,000 revenue pas- 
senger miles during 1960, increases of 
18% and 33% respectively over 1959. 
Total revenue cargo carried in 1960, in- 
cluding air mail, first class mail, express, 
freight and excess baggage, rose 37% 
over 1959 to 13,788,734 lb. 

► British European Airways reports 
traffic increased 20% to more than 
3.S million passengers during 1960. 
The British carrier estimates its profit 
for 1960 will be S4.2 million and at- 
tributed most of the 1960 growth to 
fare reductions and introduction of 
dc Havilland Comet 4B turbojet trans- 
ports during the year. 

► Ethiopian Airlines carried 104,067 
passengers on scheduled flights during 
1960 and flew a total of 65,338,000 
passenger miles, a 17% increase over 

1959. The airline, which receives man- 
agement assistance from Trans World 
Airlines, increased its mail volume 
22%, but had a decrease of 5% in air 
freight traffic. 

► Flying Tiger Line had a net profit 
of $34,927 for the first six months of 
its fiscal year ending Dec. 31, 1960, 
overcoming a deficit of $566,460 dur- 
ing the first quarter ending Sept. 30, 

1960. The airline attributed much of 
the increase in income to improved 
conditions in the government contract 
field. Revenues for the six-month 
period were $14,118,344, up from the 
$13,698,240 recorded in the compara- 
ble 1959 period. 

► Los Angeles International Airport 
rental rates for airline facilities will pay 
the city of Los Angeles more than $23 
million in 10 years. Agreement has 
been reached with airlines using the 
airport on 28-ycar lease pacts covering 
interest and depreciation on the city’s 
capital investment. 
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TCA - FIRST IN NORTH AMERICA 
WITH flEW VICKERS VAHGUARDS! 



SELL THE ROLLS-ROYCE WAY ACROSS CANADA! 


This month, Trans-Canada Air Lines introduces the 
Vanguard — newest, finest and fastest turbo-prop in 
North America. It is built by Vickers-Armstrongs, a 
member company of the British Aircraft Corporation 
which also builds the world-famous Viscount . . . 
proved during more than three million flight hours. 
Your customers can travel at 425 mph. in the most 


elegant, comfortable surroundings and enjoy TCA’s 
outstanding “Welcome-Bienvenue” hospitality. 

The "Rolls-Royce way” is a combination of spe- 
cial, "sale-closing” features that are making the 
Vanguard a passenger favorite. First class and econ- 
omy service are available. Remember the new 
Vanguard when you plan your customers’ trips. 


4 REASONS WHY VANGUARDS ARE PASSENGER FAVORITES! 


When you think oj Canada, think of 

TRANS-CANADA AIR LINES (£? AIR CANADA 
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Grumman’s Orbiting Observatory Design 


man is driving hard to win selected 
competitions for space vehicles and sys- 

The OAO contract was the first 
tangible result of the effort (AW Oct. 
17, p. 50). 

Initial contract awarded by National 
Aeronautics and Space Administration 
is for S23 million, with final project 
cost estimated at S100 million, Grum- 
man is prime contractor and systems 
manager for the OAO and its ground- 
support equipment. 

OAO Concept 

Under the NASA contract, Grum- 
man is to design, build and deliver two 
observatories which can be used to 
house equipment for a variety of astro- 
nomical experiments. Current experi- 
ments planned for the OAO include at 
least five that would each demand a 
spacecraft; contract extensions are ex- 
pected to cover the construction of an 
additional number to match those 

The OAO is designed to the space- 
craft concept: the use of a single ver- 
satile vehicle to carry a variety of experi- 
mental equipment. 

Basic requirements for the OAO 
were developed in early discussions by a 
group of astronomers and NASA and 
were presented to industrv in a briefing 
Dec. 1. 1959. 

The requirements delineated a space- 
craft with payload and volume to handle 
an astronomical telcscope-or equivalent 
experimental apparatus— with a 36- to 
40-in. aperture. The control system had 
to be able to point the telescope within 


By David A. Anderton 

Bethpage, N. Y.— Orbiting astronomi- 
cal observatory (OAO) contract is Grum- 
man Aircraft Engineering Corp.’s first 
return on its $1 0-million investment in 
space futures. 

The company’s entrance fee to the 
space competition is represented largely 
by technological facilities which were 
designed by Grumman engineers to 
meet the unusual problems posed 


in the hostile environment of space. 

These buildings and their equip- 
ment were planned to increase company 
capabilities in space technology by pro- 
viding development facilities for basic 
engineering work or test and simulation 
facilities for designs in more-advanced 

Supported by these in-house labora- 
tories and encouraged bv the strong 
showing of earlier proposafs in the Mer- 
cury and Apollo competitions, Grum- 
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SPACE TECHNOLOGY 



OAO MODEL shows saw-toothed solar cell array on extensible paddles. Sunshade is at top of the octagonal shell. Turnstile antennas 
arc on alternate side panels and top of spacecraft. Hemispherical domes arc star trackers; smaller holes above them house sun trackers. 


Progresses 

an accuracy of a fraction of a second of 
arc. and to hold that line of sight for 
45 to 60 min. 

Astronomers specified a circular orbit 
at a height of about 500 mi. Lower alti- 
tudes would produce too much air drag, 
and higher altitudes would demand 
shielding of the observatory. 

To these general specifications were 
added these detailed considerations; 

• Remote control by an observer on the 
ground. 

• Automatic observation and collection 
of data. 

• Automatic or command transmission 
of stored data. 

• No possibility of any maintenance. 

• Symmetry of weight, inertias and sur- 
faces within i%. 

Finally, practical restrictions were set 
on the design by the availability of a 
launching vehicle. Originally planned to 
be NASA's Vega space booster, un- 
der development by Convair, the OAO 
carrier will be the Atlas-Agena B 
as a result of cancellation of the Vega 
program. 

Grumman Design 

Designers in Grumman’s Space Sci- 
ences group came up with a simple lay- 
out for the OAO which belies the tech- 
nical difficulties posed by the require- 

Thev developed an octagonal con- 
tainer with a hollow central cylin- 
drical shaft; the shaft dimensions— 44- 
in. dia. x 112-in. long— include provi- 
sions for mounting the 40-in. dia. x 
112-in. long experimental package. 

The octagonal body measures 80 in. 



ir to test control cquipme 
iths of an inch sphericity, 
n support 1,000-lb. gross v 


SINGLE AIR-BEARING table is used as three-axis sii 
the Grumman OAO. Ball bearing is ground to 50 
surface fineness of five millionths of an inch. Air bear 
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l co communications 


The industry's broadest line of 

COMMUNICATIONS TRANSISTORS 


NEW! Transistor Guide 

for Communications Circuit Designers 

To make it faster and easier for you to find the 
Philco communications transistor that best 
meets your needs, put this new guide to work 
for you. 12 pages of application information, 
descriptions of major types and a complete 
selector chart will speed your work. For your 
copy, write Dept. AW21361. 


You’ll find one Exactly Right 
for your requirements 

■ Whatever your specific requirements ... in 
gain, noise figure, AGC and other electrical 
characteristics . . . you’ll find a Philco communications 
transistor that meets your needs precisely. 

Unlike other manufacturers, who offer only limited 
lines of "general-purpose” transistors, Philco designs and 
produces transistors to meet specific requirements. Philco 
do this only because the exclusive Philco Precision-Etch* 
process of manufacture permits precise control of all 
parameters and absolute uniformity. 

To increase circuit efficiency and reliability, to reduce 
and to make your design easier . . . look first to the Philco 
line, which offers you the industry’s widest range of 
communications transistors. You’ll find one 
exactly right for your requirements. 'Trademark philco c 
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OAO Prog 

rain Timetable 

Feb. 1959: 

tronomers to discuss 

Aug. 1959: 

NASA scuds prclimi- 

Dec. 1, 1959: 

NASA gives industry 
briefing on OAO. 

May 1960: 

NASA requests OAO 

July 5. 1960: 

Date for final submis- 
sion of OAO proposals. 

Oct. 10. 1960: 

Gram man wins OAO 

Dec. 1. 1960: 

NASA-Grumman con- 
tract negotiation com- 
pleted. 

April 1963: 

Scheduled first delivery 
of OAO. 

Late 1963: 

First launching of 
OAO from Cape Ca- 


across the flats and is 118-in. long. 

Solar cells on four extensible pad- 
dles will provide the power supply once 
the OAO is stabilized in orbit. These 
paddles mount a total of 63.5 sq. ft. 
of cells, held in a saw-toothed arrange- 
ment. which positions each cell at 22* 
deg. to the plane of the paddle. The 
planes of each paddle make an inter- 
section angle of 33.75 deg. with the 
centerline of the spacecraft. 

Arrays of turnstile antennas, sun 
trackers and star trackers dot the ex- 
terior shell of the OAO. 

An external sunshade to keep the 
observing equipment in shadow during 
operation completes the physical lay- 
out of the OAO. Sunshade and solar- 
cell paddles arc retracted during the 
launch and extend permanently once 
the station is in orbit. 

Primary Structure 

Primary structure of the OAO is its 
central cylindrical shell which houses 
the experimental packages. This shell 
gives torsional stiffness to the space- 
craft and provides shear continuity 
across it. It is formed conventionally 
of 7075-T6 aluminum alloy sheet, and 
is 44 m. in diameter and 112 in. long. 

Eight truss beams, attached radially 
to the cylinder, divide the space be- 
tween the cylinder and the external 
skin into eight bays of trapezoidal cross- 
section. The eight beams transfer ax- 
ial loads on the spacecraft into a base 
ring structure, which also is the sepa- 
ration plane between the OAO and its 
Agena B carrier. 

Five sets of structural shelves, spaced 
equidistant along the optical axis of 
the spacecraft, further divide the in- 
terior space into compartments to earn' 
internal equipment. 


Two of these octangular doughnuts 
will be available as compartments for 
experimental equipment, and portions 
of two others may be used. The re- 
mainder of the internal space is taken 
up by control, data-handling and com- 
munications equipment. 

External skin consists of eight side 
panels each about 33 in. x 116 in., and 
two octagonal end plates about 80 in. 
across the flats. There is no direct 
thermal contact between the skin panels 
and the internal structure; instead, the 
skins arc hung on ceramic insulators 
which are fastened to the truss beams, 
and the skin panels arc also latched 
together for rigidity. 

fhe skin also functions as radiation 
shielding, micrometeorite bumper and 
a radiator for the heat generated by in- 
ternal equipment. 

Heat Transfer Control 

One of Grumman’s major design 
problems in developing the OAO is to 
control the thermal environment of the 
OAO. There will be heat inputs from 
the internal electronic equipment and 
from the sun and the earth's radiation 
—both direct and reflected. There will 
be thermal gradients from the cool 
experimental package and from the 
spacecraft areas away from the sun. 
There will be transient heating as the 
OAO enters and leaves the earth's 
shadow, and as electrical power is gen- 
erated by the solar cells intermittently. 

Grumman’s basic approach is to in- 
sulate the experimental package from 
the rest of the OAO and-by using in- 
sulation, shielding, conduction paths 
and the proper matcrials-develop a 
passive system that is reliable and con- 
sumes no power. 

The skin panels, by being suspended 
clear of the structure, minimize the 
thermal gradient because there is no 
direct thermal path between interior 
structure and external skin. The ex- 
ternal skin is coated with a flame- 
sprayed aluminum oxide which has 
high reflectivity. 

Low conductivity material separates 
the avionic equipments from the struc- 
ture. and radiation shields prevent ra- 
diant heat transfer from the equipment 
to the experimental package. 

Heat is transferred by radiation from 
the electronic packages outward to 
the external skin, with the amount of 
transfer adjusted by carefully designing 
the amount of skin area which is “seen" 
by the avionic equipment. 

Maximum temperature spread 
through the spacecraft will be about 
HOC. ranging from the — 100C mini- 
mum equilibrium temperature of the 
experimental package to the 42C maxi- 
mum temperature of the outer skin. 

Control system of the OAO is in- 
tended to stabilize and point the ob- 
servatory, ready for its first experiment. 
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THE COMPLETE LINE 
OF INTERMEDIATE AND HIGH 
POWER SILICON 
TRANSISTORS 


SILICON TRANSISTOR CORPORATION ALSO MANUFACTURES A COMPLETE LINE OF SILICON GLASS 
DIODES INCLUDING JAN TYPES 1N457, 1N458, 1N459 AND SIG. C. TYPES 1N643 1N658, 1N661 
& 1N663. 

FOR IMMEDIATE DELIVERY, CONTACT THESE STC AUTHORIZED DISTRIBUTORS: 

Ala: MG Electrical Equipment Co., Birmingham . Calif: Brill Semiconductor Corp., Oakland; Hollywood Radio 
Supply, Inc., Hollywood; Peninsula Electronic Supply, San Jose; Shelly Radio Co., Inc., Los Angeles; Wesco 
Electronics, Pasadena; Shanks & Wright, Inc., Son Diego. Fla: Hammond Electronics, Inc., Orlando; Leader 
Distributors, Inc., Tampa. Mass: Durrell Distributors, Inc., Waltham. Md: Valley Electronics, Inc., Towson. 
New York: Arrow Electronics, Inc., Mineolo, L. I.; Progress Electronics Co., Inc., New York City; Summit 
Distributors, Inc., Buffalo. Penna: Philadelphia Electronics, Inc., Phila. Texas: Lenert Company, Houston; 
Central Electronics, Dallas. 



SILICON TRANSISTOR CORPORATION 


Orbiting Observatory 

Observations of interstellar matter. 

in light years, are very difficult for two 
reasons: the faint light emitted, and the 
small size— angularly— of the objects. 

The earth's atmosphere acts as a bar- 



better resolution than the best offered 

Many astronomers 1 consider the ideal 
minimum to be a 50-in. aperture tclc- 
seme in a 24-lir. orbit. But for practical 
suns and to match predictable tech- 

:g vehicle design, the scientists arc more 
a : willing to settle for a spacecraft with 

■f the GntmmanOAO. 


within five hours after it reaches orbit. 
First task of the system is to stabilize 
the spacecraft after booster separation, 
where it will have a random angular 
orientation with respect to inertial 
space, and an assumed angular rate not 
more than one degree per second around 

After stabilizing the vehicle, the con- 
trol svstem must then be able to point 
the OAO to meet the requirements of 
specific experiments and then hold the 
point to the necessary accuracy. 

Stable Attitude 

Five stages of control-system opera- 
tion take the OAO from its initial con- 
ditions after Agena B separation to a 
stable attitude: 

• Initial rate stabilization, sensed by 
three rate gyros which provide control 
signals to reduce tumbling rate to zero, 
o Initial solar orientation uses a system 
of six solar sensors which produce error 
signals to drive the OAO so that its 
optical axis points away from the sun. 

• Initial roll orientation controlled by 
a set of six star trackers. The OAO rolls 
about the optical axis and each of the 
trackers locks on to a pre-selected star. 
Redundancy in the system improves 
accuracy by statistical analysis of the 

• Initial star pattern verification, done 
by comparison between observed and 
stored data. 


• Orientation, which depends on a 
momentum-transfer system using three 
sets of inertia wheels. Each set has a 
larger wheel for coarse control and a 
smaller wheel for fine control. Coarse 
control will point the OAO within an 
accuracy of one minute of arc and hold 
the drift below 15 sec. of arc in 50 min. 
Fine control will point with an accu- 
racy of 0.1 sec. of arc, with a drift rate 
of 0.1 sec. of arc per second. This corre- 
sponds dimensionally to a movement of 
0.0001 in. of a point on the outer 
surface of the OAO. 

Grumman's particular capabilities in 
manufacturing techniques, plus its long- 
term background as a developer of air- 


craft. enable the company to carry a 
large share of the OAO project in its 
own house. But some of the specialist 
areas in communication, data systems, 
stability and control systems will be 
filled with the help of subcontractors. 

Primarily, the data processing equip- 
ment in the OAO stores commands, 
interprets and distributes these com- 
mands. gathers data for experiments and 
control of the spacecraft, selects ob- 
served data for transmission, and stores 
it until it can be transmitted. 

Data processing is a digital system, 
and any analog inputs are converted to 
digital for storage and transmission. 

Communications system includes four 
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Where was the Bell Telephone System 


ON FRIDAY, AUGUST 12, 1960? 



It was at the scene of every major communications activity that day, as it is every day. 

And for them all — communications on the ground, under the oceans, through the air, 
around the world — Bell Telephone people “wrote the book that everybody else uses.” 

How come? Because it’s our job to be expert in universal communications. 

You have a right to the best service in the world. And you get it! 



BELL TELEPHONE SYSTEM Pioneering ir, 




radio links which ate needed for track- 
ing. commanding and telemetering. 
Commands are transmitted by pulse- 
code modulation. Telemetering equip- 
ment sends both narrow-band and 
digital data in pulse-code modulation 
form. Television signals are originally 
in analog form, but are converted for 
transmission from wide-band telemetry. 

All these communications links are 
tied to the Minitrack system . 
Grumman's Group 
OAO project organization, now num- 
bering about 85 engineers and expected 
to total 120 at the peak, was developed 
from the company’s Space Sciences 
Group. The group was originally di- 
rected by Walter H. Scott. Jr., chief of 
preliminary design; Scott has now be- 
come program manager for the OAO. 

OAO project organization parallels 
the classical form of engineering organi- 
zation. but also uses specialists and 

S roup leaders from Space Sciences to 
olster the force as needed. Engineers 
on the job report through a vertical line 
to Joe Gavin. Grumman’s chief missile 
and space engineer. Scott, as program 
manager, has over-all responsibility for 
all phases of the OAO development, 
construction, testing and operation. 

Growth of the Space Sciences Group 
dates back to 1958, but there was con- 
siderable agitation before that time for 
the company to get deep into space 
activity. The first serious effort made 
was the preparation of Grumman's pro- 
posal for Project Mercury; they finally 
ran a close second to McDonnell's 
winning design. Former NASA Ad- 
ministrator T. Keith Glennan, in later 
testimony to Congress, said that Grum- 
man’s heavy load of Navy designs in 
conceptual phases at the time of the 
competition weighed heavily against 
choosing that company's proposals. 
Grumman’s bid was nearly S10 million 
higher than McDonnell's. 

Grumman designers followed with a 
series of company-funded studies of un- 
manned space lunar craft, reasoning 
that this would be the next area for 
proposals. Shortly after this work was 
started, it was split into two phases, one 
for manned vehicle studies and the 
other continuing the unmanned vehicle 
work. Out of these grew the company's 
proposals for the Apollo spacecraft. 
Group Policy 

Policy of the group right now is to 
study and develop its capability in the 
design of spacecraft, and then to go 
after selected designs in competition. 
They feel it is more important to con- 
centrate their efforts on designs where 
their real competence shows than to use 
the “shotgun" technique and send out 
proposals for every request to bid. 

Part of this competence had to be 
acquired by experience; it could not be 


TIME TEAM 

EECO’S ALL-STAR LINEUP OF TIME CODE 
GENERATORS COVERS ALL THESE BASES 
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The Copyflo*1824 Printer, using ordinary paper, 
cuts costs of engineering-drawing reproduction 


Here’s a remarkable machine that 
sharply reduces the cost of engineer- 
ing-drawing reproduction because it 
uses ordinary, inexpensive paper. 

The XeroX® Copyflo® 1824 print- 
er, which requires no exposure or 
other adjustment, reproduces from a 
microfilm aperture card, making dry, 
positive, 18" x 24" prints — or smaller 
— at extremely low cost. It also copies 
onto vellum or offset paper masters. 

Operation is automatic. Prints 
ready for immediate use emerge as 
fast as four a minute. 

The quality of reproduction is su- 
perb. Images are sharp black-on-white 
and won’t rub off. There is no odor. 


no waste, and the finished print may 
be written on with pen or pencil. 

Regardless of your engineering- 
drawing-reproduction needs, you can 
now enjoy the tremendous savings in 
time, money, space, and materials of 
your own unitized microfilm system. 

Formerly, such economies required 
a substantial reproduction need. To- 
day, however, the Copyflo 1824 print- 
er offers the same proportionate bene- 
fit to small-volume users as to large. 
No need now for vast files of engineer- 
ing drawings. Microfilm aperture 
cards require only a fraction of the 
storage space required for other repro- 
ducibles. No more costly waiting for 


prints, which — made by a Copyflo 
1824 printer — are so inexpensive your 
engineers can discard them after use. 

Write today for our free 1824 book- 
let giving the full benefits you can ex- 
pect from a Copyflo 1824 printer. 
Haloid Xerox Inc., 61-98X Haloid 
St., Rochester 3, N.Y. Branch offices 
in principal U.S. and Canadian cities. 
Overseas: Rank Xerox Ltd., London. 

HALOID 

XEROX 


bought. But part of it could be bought 
in Grumman's advanced facilities and 
specialized laboratories where engineers 
and technicians could test hardware and 
components under the weird conditions 
of space environments. 

Not specifically tied to any one proj- 
ect, these facilities will give Grumman 
continuing capabilities in the areas of 
avionics, materials, fluid mechanics, en- 
vironmental test and telemetering. The 
company owns most of these facilities 
and developed them with its own 
money. Current investment in plant 
and equipment is estimated at about 
S8 million, with more scheduled to be 
spent as future needs warrant. 

The cost of these facilities, plus other 
money diverted into the company's 
space" projects, currently totals about 
S10 million. Grumman project per- 
sonnel look on this as the company’s 
investment in the future, a future which 
they feel more confident in facing 
because of that investment. 

Foreign Polls Show 
U.S. Prestige Loss 

Washington— Foreign public opinion 
places the United States second to the 
Soviet Union in the space field and ex- 
pects Russia to achieve military supe- 
riority over the United States, accord- 
ing to a survey released by the U. S. In- 
formation Agency. 

Other findings on U. S. international 
prestige— a major political issue in last 
year’s presidential election— were: 

• Prior to Sputnik 1 and the develop- 
ment of intercontinental ballistic mis- 
siles by Russia, the United States en- 
joyed “a clear preponderance” of over- 
all national power in world opinion. 
“The current consensus would appear 
to be that the USSR now enjoys a 
rough but effective equivalence in 
strength over-all,” and the trend is ad- 
verse to the United States. 

• "The enduring prevalent image of a 
substantial Soviet advantage in space 
. . . appears to rest on a strong belief 
that the USSR has got there ‘fustest 
with the mostest,’ and 'most' is appar- 
ently based on a more complex cal- 
culation than simple enumeration. 
Number apparently has not captured 
the public imagination as mass, range, 
and primacy seem to have done." 

• Popular acceptance of the idea that 
a "nuclear stalemate” exists is increas- 

• There is a preponderance of belief 
that the USSR rather than the United 
States would win a conventional war. 

• Although the U-2 incident disclosed 
that the United States had been able to 
fly through Russian defenses and obtain 
military intelligence, this did not affect 
world opinion on U.S. military stand- 
ing vis-a-vis the USSR. 



Predict the sun 
effect on space 

... in your lab! \ 


B&L Optical /Electronic /Mechanical Capabilities 
Bring the Sun Into the Laboratory 

Interplanetary flight will expose our astronauts to 
direct radiation from the sun, and to direct and reflected 
radiation from the earth and clouds. To find the effects 
of this solar radiation on man and vehicles in outer space, 

Bausch & Lomb has designed a unique 
Sun Simulator System. 

A special combination of lamps, filters, optical system 
and programmed control accurately simulates the 
intensity and distribution of these radiation wavelengths 
duplicating the conditions that exist in actual flight. 


The same B&L skills are ready to help on your project. 
Write us for full details. Bausch & Lomb Incorporated, 
Military Products Division, 
82114 Bausch Street, 
Rochester 2, New York. 
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Aerojet General’s restartable Ablestar upper stage uses three titanium pressure 
bottles for a weight-savings of 60 pounds. The nozzle extension is also titanium. 


How Titanium j pressure bottles 
reduce missile weight 


Trend based on metal's high performance, fabricability 
and immediate availability suggests retrofit applications 


The swing to light-weight, high-strength titanium metal 
for pressure bottles in the current generation of liquid- 
fueled missiles provides conclusive proof of the design 
advantages and reliability inherent in titanium construc- 
tion. (See box score) 

This state-of-the-art report, prepared by Titanium 
Metals Corporation of America, outlines performance, 
price and fabrication histories of the Ti-6A1-4V grade 
as attested to by those who know the metal best — the 
firms that realize its benefits most. 

Titanium's performance history may thus chart a 
path to important weight reductions in space probes, 
as well as in orbital vehicles and manned missiles. 
Titanium pressure bottles are now solving weight and 
reliability problems in complex pressurization, restart, 
actuation and stabilization devices. 

Suggested also by this trend are a number of retrofit 
applications of titanium pressure bottles in aircraft . . . 


cockpit pressurization, ejection, and other pneumatically 
controlled and actuated systems. 

HIGH STRENGTH-TO-WEIGHT RATIO The metal s most 
important attribute can be summed up in a few words 

strength. In addition it has . . . 

RELIABILITY AT CRYOGENIC TEMPERATURES Unlike 
many metals, titanium retains good mechanical prop- 
erties as the temperature drops. Titanium pressure 
bottles have shown high strength, ductility, impact 
resistance and low notch sensitivity at temperatures 
below minus 300F and working pressures up 9.000 psig. 
There is no evidence of a single failure in service. 
MECHANICAL PROPERTIES According to Mr. Abe Hur- 
lich, Supervisor, Materials Research Group, Convair- 
Astronautics Div., General Dynamics Corp., Ti-6A1-4V 
vessels display the following mechanical properties (note 
especially retention of ductility) : 


BOX SCORE ON TITANIUM PRESSURE BOTTLES 


pressure bottles tc 


n space uses three spherical titanium 
d helium at 4,350 psig for the pres- 


Titan losing 150 pounds Martin Company reports that 
it is in the process of switching from aluminum to titanium 
(Ti-6A1-4V) bottles and is saving 150 pounds in each 
missile! hour spherical bottles, containing helium, furnish 

to' high strength-to-weight ratio and cryogenic properties, 
Martin listed the "availability" of titanium pressure bottles 
as a factor in the change. 

ts important in the 



Pioneered on Alias; saves 129 pounds per bottle 

The titanium pressure bottle was developed to a practical 
reality on Convair-Astronautics' Atlas. The original stain- 
less steel sphere weighed 205 pounds. The Ti-6A 1 -4V titan- 
ium sphere, heat-treated to 160,000 psi, weighs 75 pounds! 
Design burst pressure is 5,000 psig at ambient temperature. 
Actual burst pressures at — 320F have been consistently at 
9,000 psig and higher. 




Yield strength 
(0.2% offset) 
Tensile strength 
Elongation 
Reduction in area 
V-Notch Charpy 
impact energy* 


137.000 psi 

156.000 psi 
16% 
52% 


229.000 psi 

236.000 psi 
11 % 
36% 


17.5 ft-lb 


•Double width, half-thickness specimen with one-half 
the standard depth notch. 

CORROSION RESISTANCE Titanium's well-known resist- 
ance to corrosion is another reason for the metal’s grow- 
ing history of reliability under extreme environmental 
conditions. 

FABRICABILITY— WHAT THE FABRICATORS SAY Most 
current pressure bottles are being made of Ti-6A1-4V, 
an alloy heat-treatable to 160,000 psi minimum (on a 
strength/ weight basis, this is equal to steel at 280,000 to 

300,000 psi). Construction usually consists of hemis- 
pherical forgings machined to precise contours, girth 
welded and heat treated. 

Here are reports from fabricators who helped de- 
velop the titanium pressure bottle. 

Airite Division of the Electrada Corporation, Los 

Angeles, California, says, "Titanium can be forged and 
machined as accurately as steel. We are easily obtaining 
surface finish of 100 microinches and holding contour 
and wall thickness to plus or minus 0.005 inches.” 


Menasco Manufacturing, Burbank, California, reports, 
"We prefer to use it. Titanium is now as reliable as any 
other metal and has probably a lower rate of reject. 
After good fabrication procedures arc established, old 
wive’s tales are soon dispelled.” 


AVAILABILITY AND LOWERING COST The development 
phase for titanium pressure bottles is now over. Fabri- 
cators are producing them on a production line basis. 
The titanium industry can easily produce the Ti-6A1-4V 
grade required for the solid and liquid fueled programs 
in design or development, with capacity now in place. 


Lead-times are generally short, with TMCA warehous- 
ing large stocks of the alloy in Toronto, Ohio and Los 
Angeles for 24-hour shipment. 

Prices of the Ti-6A1-4V grade and fabrication costs 
have diminished steadily: Metal costs have declined 
62.4% since 1955; unit price of the titanium pres- 
sure vessels employed in the Atlas has dropped 30% 
since their first use; a rocket case fabricator recently 
quoted the steel-titanium price differential at 15%, 
with the titanium case weighing about 40% less than 
the steel version. 

With materials and fabrication costs amounting to 
only 13% of the total price of any missile system, 
designers arc growing reluctant to concede quality in 
the actual vehicle. Titanium, accordingly, suggests 
serious consideration today. 

HOW TO USE TMCA INFORMATION RESOURCES If you 

are now fighting a weight bogey on an assembly that 
requires structural strength at temperatures between 
minus 320F to plus 1.000F, while retaining corrosion 

fabrication . . . missiles applications . . . competent fabri- 
cators ... a letter to TMCA's Technical Service Depart- 
ment would probably go a long way to solving your 
problems. Why not write today? 


TIMET 


TITANIUM METALS 
CORPORATION OF AMERICA 

233 Broadway, New York 7, N.Y. 
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■IMPACT EXTRUDED 


■INSERT & PERIPHERAL SEALS 


MECHANICAL CABLE CLAMP 


. TORQUE-ABSORBING FERRULE'' 


POKE HOME* CONTACTS' 


POSITIVE CONTACT RETENTION I 


CLOSED-ENTRY SOCKET CONTACTS I 


MIL-C-26500 (USAF) 


fie Fuhm him ! 


AMPHENOL 
48 SERIES CONNECTORS 
TO MIL-C-26500 
provide you with these 
performance features: 


• Performance not affected by maximum operating temperature life of 
800 hours at 200°C (392°F), simultaneously conducting current on all 
contacts. 

• Performance not affected by Thermal shock of 260°C (500°F) to -55°C 
(-67°F). 

• Supports 1500 volts RMS at high altitudes (Sea level to 350,000 feet) 
fully mated. 

• Altitude immersion resistant after 10 contact removal and insertion 
cycles on all contacts. (Maintains 5000 megohms I.R. after three alti- 
tude cycles.) 

• Environmental and electrical integrity is maintained during and after 
vibration, 0 to 2000 CPS, 15 g's during exposure to 200°C and -55°C. 


Plus Outstanding Design Features -want for data 



AMPHENOL CONNECTOR DIVISION 

1830 S. 54TH AVE. • CHICAGO 50. ILLINOIS 

Amphenol-Borg Electronics Corporation 


pyrolytic Graphite Gains as Heat Shield 



HIGH TEMPERATURE leading edge, under study by NASA, is designed to improve normally 
low ductilitv of graphite structure. Picture shows straight graphite structure before (left) 


By Michael Yaffee 

New York-Pyrolytic graphite and re- 
lated new high temperature materials 
now under development are expected to 
prove a major factor in the successful 
operation of Polaris A-3 missile, ad- 
vanced Samos E-6 reconnaissance satel- 
lite. Apollo. Skybolt, Nike Zeus, Dvna- 
Soar and other future missile and space 

Applications of these relatively new 
materials (AW July 25, p. 26)' were 
among the prime topics discussed re- 
cently at two Navy-industry sympo- 
siums, the first at Aerojet-General and 
the second at Lockheed. 

The materials currently of prime in- 
terest are straight pyrolytic graphite and 
the newer, higher strength alloys of py- 
rolytic graphite co-deposited with boron, 
silicon, hafnium, cobalt or columbium. 
-Ml these pyrolytic graphite materials 
shed heat principally by radiation and 
so avoid most of the material loss and 
aerodynamic alterations associated with 
ablative heat shielding. At this time, 
these materials look like strong candi- 
dates for the three most critical types 
of aerospace vehicle structures: thermal 
nose shields, rocket nozzles and leading 
edges. 

Polaris Application 

Neither the Navy, which is the prin- 
cipal sponsor of this work, nor Lock- 
heed or Aerojet, the contractors through 
which most of this work is tunneled, arc 
believed definitely to have committed 
themselves to the use of these materials. 
At the same time, it now appears very 
likely that pvrolvtic graphite structures 
will find their first operational use in 
the advanced, 2,500-mi. Polaris A-3 mis- 
sile, where they may replace the beryl- 
lium nose cone and tungsten nozzles 
used in earlier versions of the missile. 
Several other applications arc under 
serious consideration, and some are in 
the evaluation stage. 

Among the applications that are likely 
to develop for these materials later arc 
the following: 

• Blast tubes in the Skybolt ALBM and 
the Nike Zeus anti-missile missile. Blast 
tubes that carry exhaust from the com- 
bustion chamber to off-center nozzles 
must withstand particularly severe heat- 
ing at the elbows where the exhaust is 
turned. General Electric, High Temper- 
ature Materials, Inc., and Raytheon 
have produced elbow sections of pyro- 
lytic graphite and PG-boron alloy, and 
some of these arc believed to have been 
evaluated by Douglas with favorable re- 
sults. 

• Nose cap on CE's advanced Samos 
E-6 satellite. Although the final design 


of this vehicle has not been decided, 
there is a possibility that it will look like 
General Electric’s RVX-1 and RVX-2 
(bullet-shaped with a short flared skirt! 
re-entry test vehicles, conceivably with 
the addition of fins. If this proves to 
be the final design, the vehicle will prob- 
ably use a pyrolytic graphite nose cap: 
and, if the vehicle is designed with fins, 
then these will likely have PG leading 
edges. 

• Nose cone and leading edges for the 
Dvna-Soar. At the present time, pyroly- 
tic graphite structures are not pro- 
gramed for the Dvna-Soar. Kor the 
nose cone which will be designed to 
withstand -4.300F. Chance Vought re- 
portedly plans to use a siliconized 
.graphite structure interspersed with 
zirconium oxide rods normal to the 
surface. For the leading edges which 
will have a design temperature of 
2,9001’’. Boeing is believed to be con- 
sidering structures made of molyb- 
denum and coated with molybdenum 
disilicide for oxidation resistance (AW 
May 12. 1958, p. 69). Both these struc- 
tures, it is believed, would have high 
emissivitv surfaces of approximately the 
same 0.8 value as that of pyrolytic 
graphite and would work mainly by 
radiation. Pyrolytic graphite producers, 
however, feel they can make more ef- 
ficient and reliable structures and arc 
hoping to get back-up or second source 
contracts to prove it. 

• Apollo nose caps and leading edges. 
Producers of these new pyrolytic mate- 
rials feel that all future manned space 
vehicles facing severe re-entry condi- 
tions will require PG leading edges and 
nose cones. But at the present time, 
this is still mostly conjecture on their 


In the case of the Polaris, pyrolytic 
graphite and PG-alloy structures are 
past the conjectural stage. Atlantic Re- 
search, under Navy contract, recently 
static tested a solid propellant rocket 
nozzle made of High Temperature Ma- 
terial's Boron Pyrallov. In a 60-sec. run, 
the nozzle reportedly withstood tem- 
peratures of approximately 6.300F 
much better than the heavier tungsten 
nozzles designed for the Polaris. 
Weight Factor 

A pyrolytic graphite heat shield for 
the Polaris is expected to weigh as much 
as the missile’s beryllium nose cone. 
But the high thermal anisotropy of 
pyrolvtic graphite, which makes it an 
excellent heat conductor in one direc- 
tion and a very poor one in the other 
(temperature drops of 4,000F report- 
edly can be achieved across a section of 
one of the new PG-alloys only 60 mils 
thick), is said to effect an over-all 
weight saving of more than 50% by 
eliminating the need for much of the 
insulation required in the beryllium 

To increase the range of the volume- 
limited Polaris by 1,000 mi., says one 
engineer, the Navy will have to save 
weight everywhere it possibly can and, 
more important, increase the combus- 
tion temperature of the solid propellant 
to a point conceivably beyond the 
6.200F melting point of tungsten. The 
Navy says that it is not yet committed 
to the use of pyrolytic graphite on any 
of its missiles but, one Special Projects 
Office (Polaris) scientist told Aviation 
Week, “A material this promising is 
bound to have all sorts of applications.” 
As developments now stand, a rocket 
nozzle is expected to be the first pyro- 
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General Electrics new 
TV camera gets the 
picture 10 feet from 
blast-off 



I he seen, bul within the smoke created 
s typical launching, often sits a TE-9-B 
a, giving a close-up view of launching 
ions to remotely located observers. 


PROVIDES HIGH RESOLUTION CLOSED CIRCUIT 
TV UNAFFECTED BY EXTREME SHOCK, 
VIBRATION. NOISE 

The new TE-9-B camera is typical of the reliability and per- 
formance of General Electric Closed Circuit TV Systems. 
Designed for difficult assignments like missile bases, this 
camera can operate within 10 feet of missile nozzles, where 
blast-off noise of 190 db and shock from 5 to 30 G's are 
present. The TE-9-B TV camera has successfully withstood 
these extreme environmental conditions. 

The TE-9-B is a transistorized, rugged, single-unit vidicon 
camera. Completely self-contained — no external cooling or 
acoustical treatment required for most applications. High 
performance is assured with full vertical and horizontal 
resolution ... a sharper picture, excellent contrast range 
and stable performance. 

Installation and operating costs are low. No separate con- 
trol unit required for fixed systems and a single cable pro- 
vides control for camera and all accessories in remotely 
operated systems. Only 18 watts power consumption. All 
transistors are plug-in for ease of maintenance. 

General Electric’s years of experience in the closed cir- 
cuit TV field include installations at Cape Canaveral, Van- 
denburg, Patrick, Forbes and Warren AFB’s. Highly skilled 
specialists help plan, design and install the system that, 
meets your specific requirements. For complete information, 
contact Section 5421-13, Technical Products Operation, 
General Electric Company, Lynchburg, Virginia. 
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lytic graphite structure that actually flics 
but a PG thermal shield will probably 
be the first structure to become opera- 

Lockhecd reportedly has carried out 
some experimentation of its own on 
making pyrolytic graphite nose cones by 
pyrolvzing conventional plastic thermal 
shields. But it is believed that this 
work is mostly of an exploratory nature 
and that operational PG structures will 
be produced by one of the materials 
groups now in the field using vacuum 
deposition of pyrolytic graphite (from 
a cracked hydrocarbon gas) on a regular 
graphite mandrel (AW July 25. p. 26). 

General Electric’s Metallurgical Pro- 
ducts Department has just installed two 
new PG furnaces in its Detroit plant. 
Each is 7 ft. in diameter and 14 ft. 
long and has an internal working area 
that is believed to be large enough to 
fabricate a full scale Polaris nose shield. 
The department has two other furnaces 
already in operation in the same plant; 
one is 9-ft. x 14-ft. and the other 6-ft. 
x 6-ft. The company also has a number 
of smaller furnaces which are used for 
research and development. 

PG Furnaces 

High Temperature Materials has 24 
pyrolytic graphite furnaces in operation 
at its Brighton. Mass, and Lowell, 
Mass, plants, ranging in size from small 
research and development ovens to large 
production furnaces. 

Internal dimensions or working areas, 
of these units run from 3-in. x 6-in. to 
30-in. x 80-in. 

At the present time, Raytheon is 
operating only small, development size 
furnaces but plans to procure produc- 
tion size facilities. The extent to which 
the company will buy and install the 
full scale units will be "determined by 


the amount of business" that can be 
foreseen for the material. Two other 
companies which currently have some 
pyrolytic graphite production capability 
are National Carbon and American 
Metal Products. 

Problems Cited 

There are still a number of problems 
associated with the production and use 
of pyrolytic graphite structures. Among 
the more important problems which 
have been pointed out by producers are 
the following: 

• Low ductility. The material's brittle- 
ness has led to difficulties in production, 
handling and application. During 
manufacturing, pieces often crack or 
delaminate due to internal stresses, pro- 
ducers say. 

• Joining. Feasibility of joining or 
bonding the material has been demon- 
strated. but a lot more work is needed 
on the joining of pyrolytic graphite to 
itself and to metals and ceramics. For 
low temperature applications, the 
material can be bonded with adhesives. 
In the case of a nose cone, the PG 
shield will probably be slipped over a 
thin metal back-up structure and the 
space between the two filled with a 
potting compound. Re-entry vehicle 
components would be attached to the 
metal shield which would also serve 
to keep the melted potting compound 
from getting inside and gumming up 
the components. 

• Quality control. Despite recent ad- 
vances, more work is needed on 
determination and classification of the 
material's properties and development 
of testing techniques. The goal here 
is to achieve reproducibility in proper- 
ties from one unit to the next. In the 
last six months, say manufacturers, a 
great deal has been accomplished along 


INSULATION 
AT WORK 
IN 

POLARIS 



The development of special 
Fiberite MX 2630A formula- 
tions reduce char depth of 
graphite reinforced phenolic 
molded insulations up to 70%, 
thus permitting the use of 
these materials in more critical 
solid propellant rocket motors. 

Cut-away sections above 
illustrate reduction of char 
depth by utilizing Fiberite 
molding material. 


EXPLORE FIBERITE 
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this line, particularly in the uniform 
production of large pieces. 

Of all the problems, say the pro- 
ducers, perhaps the biggest one associ- 
ated, with pyrolytic graphite (as well as 
with other new high temperature mate- 
rials) is learning how to work, particu- 
larly design, with brittle materials. An 
example of some progress in this area 
is a new leading edge structure suit- 
able for vehicles such as Dyna-Soar 
which is now being investigated by 
NASA. The rounded edge is made of 
graphite and then coated with pyroly- 
tic graphite. It is hollow, not joined 
at the back and has some give when 
compressed. 1’he edge would be at- 
tached to the rest of the wing com- 
pressed by a mctdl clip which would fit 
inside the unit. The significant thing 
in the design area, tire producers declare, 
is that they are now being given more 
of a voice in tho design of different 
structures rather than simply being 
handed, as before, a set of blueprints 
and told to make the unit out of pyro- 
lytic graphite. 

Another objective of l’G suppliers 
is increasing the material's oxidation 
and erosion resistance, particularly for 
nozzle use. There has been some work 
on the development of protective coat- 
ings from refractory metals such as 
molybdenum. Developments offering 
more promise in this as well as other 
problem areas, say some suppliers, are 
the new co-depositcd alloys. The tech- 
nology of these new alloys is considered 
to be about a year behind that of the 
straight pyrolytic graphite. 

Formation of Alloy 

The alloys arc made in the same 
equipment and In much the same man- 
ner as the straight pyrolytic graphite. 
However, besides the gas from which 
the PG is obtained, a material such as 
boron, silicon, hafnium, niobium or 
cobalt is fed through a separate tube 
into the furnace. So far, most of the 
work appears to have been done with 
boron. Usually, the alloying material 
is used in the form of an organic com- 
pound (in the case of boron the chlor- 
ide has also been used) which is gen- 
erally heated to its volatilization point 
before it enters the furnace. At the 
higher temperatures inside the furnace, 
the alloying element separates, says 
General Electric, and co-deposits with 
the pyrolytic graphite as straight boron 
or, depending upon time and tempera- 
ture conditions, can combine with some 
of the graphite to form boron carbide. 

One of these new materials is now 
being offered for evaluation by High 
Temperature Materials under the name 
of Boron Pyralloy. Increased hardness 
and finer grain structure of PGB, says 
the company, results in easier machin- 
ing and better oxidation resistance. 
Due to the stress of differential thcr- 



0.1% LINEAR 

OUTPUT OVER 
TEMPERATURE RANGE 

SIZE 11 DC TACHOMETERS 

These Kearfott DC tachometers are unusually durable and 
specifically designed to provide reliable service over a 
long life. R9608-001 is an uncompensated unit ideally 
suited to function as a stabilizing element in a standard 
DC servomechanism. The R9608-002 model offers the pre- 
cision required in computing applications and is tempera- 
ture compensated to maintain its high accuracy over the 
temperature range of — 15°C to -f-TPC, with variations 
of no more than .1% of values specified at 25°C. 
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ANOTHER COMPLEX AIRBORNE 
COMPONENT FROM _ 

GIANNINI CONTROLS £«() 

HERE’S A ' 



SWITCH! 


GIANNINI CONTROLS' NEW MACH SWITCH performs as required up fo 80,000 feet, although 




Missile 
tray 

made by 

Brooks & Perkins 
beats target weight by 300 lbs. 


Air transported missiles require minimum weight handling equipment so that 
important defense weapons can be moved efficiently and on schedule. Recently, 
Brooks & Perkins was given the responsibility for engineering, designing, building 
the prototype and manufacturing an aluminum missile tray, shown above. 

Unusual loading problems and the extreme importance of deflection required 
a dimensional tolerance of ± V 32 " in the 33-foot over-all length at 68°F. B & P 
not only met ail tolerance requirements, but also reduced the initial target weight 
by 300 lbs. 

The aluminum missile tray is another example of Brooks & Perkins skill and 
experience in the fabrication of light metal products for ground support equipment. 

For more information and details of this and other GSE programs, write direct 
to Brooks & Perkins, Detroit. 


mal contraction, making PG configura- 
tions which had small radius curves was 
difficult. But it can be done with PGB 
because of the new alloy’s greater 
strength, says the company. 

In bent test samples, according to 
High Temperature Materials, PGB has 
shown an ultimate bend strength of 37,- 
000 psi.; straight PG. 22,000 psi.; and 
graphite 2,500 psi. PGB is also said to 
provide 53% better insulation than PG, 
70% greater elasticity, and a signifi- 
cantly reduced tendency toward crack 
propagation during machining. 

Tensile Strength 

General Electric also reports that co- 
deposition appears to improve straight 
PG’s low tensile strength in the “c” 
direction (perpendicular to the surface) 
as well as its oxidation and erosion re- 
sistance. But co-deposition may prove 
to have its greatest attraction for the 
nuclear energy field wherein it can be 
used for adding materials to PG to 
alter certain properties such as a neu- 
tron cross-section. 

General Electric is looking at co- 
deposition as part of an pffort to come 
up with a controlled conductivity ma- 
terial. The idea briefly is to turn more 
of a PG heat shield into a heat sink, 
by depositing heat conducting metals 
at points where maximum heating oc- 
curs, in order to reduce oxidation and 
erosion. Normally, a pyrolytic graphite 
heat shield with an emissivity of .8 
will reradiate 80% of its heat load dur- 
ing re-entry. The remaining 20% will 
go into oxidation and erosion of the 
shield. By conducting more of the 
heat into the shield, says GE, it might 
be possible to soak up half of the 20% . 
leaving only 10% for erosion and oxi- 
dation. This is not expected to affect 
the structure’s insulating ability, a GE 
scientist points out, because a PG heat 
shield will be made thicker for struc- 
tural strength than it has to be for ther- 
mal reasons. But all this work, he adds, 
is still in a very early stage. 

In equipment similar to that used 
for the work on pyrolytic graphite. 
General Electric is also carrying out an 
extensive research program on single 
crystal sapphire (aluminum oxide) 
whiskers. Tne goal of this program is 
to develop a whisker-reinforced metal 
composite material which has a 
strength-to-density ratio of 600,000 in. 
at 2.000F. So far, the company has 
succeeded in growing whiskers that 
individually have been tested to a 
tensile strength of up to 1,700,000 psi. 
at room temperature. As a result of 
inadequate bonding technology, how- 
ever, when the whiskers are set into 
the metal matrix and tension applied 
along the axis of the crystals, the ten- 
sile strength drops drastically because 
the stress is transferred by shear to 
the adjacent whiskers. 
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probing the chemistry of nitrogen compounds 
...develops new oxidizers that improve the 
efficiency and reliability of solid propellants 


Monsanto has developed “M/CR0SPHERES”—a new 
unique form of nitrate oxidizer that gives greater 
packing density, a more predictable burning pat- 
tern, and greater reliability to solid propellants. Most 
important, the oxidizer is low-cost, heat-stable, and 
forestalls cracking of the grain as the propellant 
mass burns. 

By applying advanced technology in 
physical chemistry to the problems of 
nitrate oxidizers, Monsanto has devel- 
oped ammonium nitrate Microspheres 
for solid rocket propellants. Micro- 
spheres have a lower coefficient of 
expansion and a linear expansion with 
heat to prevent cracking of the “grain” 
upon temperature change. This oxidiz- 
ing system is outstanding for improving 
reliability of production-line low- and 
medium-thrust solid propellants. 



In contrast to high costs and handling hazards 
associated with other oxidizers, ammonium nitrate 
Microspheres offer economy and safety. The new 
physical form increases the efficiency of the thrust 
and provides mechanical stability during manu- 
facture, storage and burning. 

Ammonium nitrate Microspheres are an en- 
tirely new oxidizing entity for compounding solid 
propellants. Unlike ordinary ammonium nitrate, 
Microspheres do not undergo expansion and 
contraction from crystalline phase changes, even 
with operational variation in temperature. (See 
Graph A.) 

The Microspheres make it possible to obtain a 
higher oxidizer loading for greater propellant effi- 
ciency. They are extremely dense. Small, round, 
and compact— M icrosphere particles each con- 
tain the greatest mass of chemical energy per unit 
of ammonium nitrate volume. (See Photo B.) 
Tightly “packable”— the Microspheres can pro- 
vide the highest mass of chemical energy per total 
volume because graded sizes give the maximum 
density packing pattern. Even at a compound 
density of 1.72 grams per cc., ammonium nitrate 
Microspheres can provide a higher packing den- 
sity in the grain than commercial ammonium per- 
chlorate at 1.95 grams per cc.! 

Diagram C shows why and how Micro- 
spheres pack to maximum density. On 
the left, approximately 34% void space 
results from using a five mode distribution 
of irregular-shaped oxidizer particles. On 
the right, only 15% void space remains 
with a five mode distribution of regular- 
shaped Microspheres. 

The volume relationship between round 
Microspheres and irregular-shaped par- 
ticles in mixed sizes remains approximately 
the same, regardless of the number of size 
ranges. Graded Microsphere particle 
sizes, available in size distribution ranges 
that peak at 50, 200, and 300 mesh, offer 
maximum flexibility in controlling packing 
density. They effectively reduce volume to 
the minimum. 


( Please turn page.) 




With Microspheres, less binder can be used to obtain 
better, more-reliable mechanical properties at a higher 
oxidizer loading. Unlike irregularly shaped particles, 
their smooth spherical shape does not cause areas of 
stress under "shaping” or burning deformation. They 
give better binder-to-oxidizer contact. With minimum 
plane-to-plane contact between particles, they greatly 
reduce the incidence of weak spots, cracking, and poor 
mechanical properties. 

As a propellant oxidizer, ammonium nitrate Micro- 
spheres offer many other benefits: good storage sta- 
bility, safety from shock and thermal decomposition, 
uniform burning rate, smokeless exhaust, and low cost. 
Mixing of composite propellants is easier because their 
spherical shape reduces mass viscosity. They usually 
cut processing time and power input. Microsphere 
grains are also easier to extrude or cast into the required 
geometric shapes. 

NEW OXIDIZERS FOR ROCKET PROPELLANTS 
...a chemical capability of Monsanto 

Project "Reliable”— which produced ammonium nitrate 
Microspheres— is actively investigating other oxi- 
dizers for rocket propellants. Monsanto chemical "ex- 
peditions” are exploring nitrogen oxides, nitric acid, 
ammonium salts, and other nitrogen compounds. If 
you work with propellants, perhaps the materials you 
need for your project can be developed by Monsanto. 
Write or call: Monsanto Chemical Company, Depart- 
ment AV-1, C Building, St. Louis 66, Missouri. 


Monsanto 'Space-Age' 
Chemistry lor Government 
and Industry 

* High-Temperature Hydraulic Fluids 

« Coolant-Dielectrics for Electronic Equipment 

* High-Temperature Plastics 

* Improved Nitrogen Oxidizers for Solid 

* Fire-Resistant Structural Plastics 

* Hydrocarbon Fuels for Jets and Missiles 

* Fire-Resistant Hydraulic Fluids for Ground- 

Support and Missile-Launching Equipment 

* Radiation-Resistant Heat-Transfer Fluids 

* High-Temperature Lubricants and Additives 

* Radiation-Resistant Reactor Coolant- 

Moderators 

* Intermetallic Semiconductor Materials 

* Pure Silicon for Transistors. Rectifiers, Diodes 

* Ultra-Fine Metal Oxides 

* Heat-Resistant Resins for Laminating 

and Structure 

* Inorganic Polymers 

* High-Energy Solid Propellants 

You are invited to work with Monsanto 
on your materials needs in the above 
areas of technology. 
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U. S. May Orbit Ham Radio Satellites 


By Russell Hawkes 

Los Angeles— Air Force Ballistic 
Missile Division is considering a pro- 
posal that the first of a series of ama- 
teur radio communications satellites be 
placed in orbit by a Discoverer space 
vehicle as early as April. 1961. 

The proposed series of piggyback 
satellites is railed Project Oscar, an 
acronym for orbital satellites carrying 
amateur radios. Launch of the Oscar 
satellites is to be conducted on the 
basis of strict non-interference with the 
primary mission of the launch vehicle. 
'Die proposal includes a commitment to 
avoid any burden upon the money or 
manpower of the launching agency. 
Amateurs arc to make, test and install 
everything, including the mounting 
hardware. 

The proposal was delivered- by the 
Project Oscar Assn., a group of amateur 
radio operators in the San Francisco 
Bay area organized especially for the 
purpose. Three months earlier, a mem- 
ber of the association was invited to 
present the proposal at a meeting of the 
Joint Chiefs of Staff, who told him that 
the proposal seemed to have merit and 
forwarded it to Army Signal Research 
and Development Agency' for endorse- 

Dcfcnse Department is advocating 
creation of an inter-agency govern- 
mental committee to coordinate various 
aspects of the amateur radio satellite 
program. Officials of the National Aero- 
nautics and Space Administration have 
heard informal outline proposals that 
Oscar satellites be carried by NASA 
Agcna B satellites to be launched 
after the middle of the year. The Proj- 
ect Oscar Assn, plans to make an 
official approach to NASA shortly. In 
search of possible objections to the 
idea of an amateur radio communica- 
tions satellite, the association has al- 
ready contacted the Department of 
State. Federal Communications Com- 
mission and other interested govern- 
ment agencies. According to F. H. 
Hicks, president of the association, the 
consensus among government officials 
has been that the idea is both feasible 
and timely. 

Project Oscar is based on the assump- 
tion that there are enough radio ama- 
teurs who are professionals in space 
technology to provide an adequate pool 
of free talent for the development and 
launching of the satellites. The Project 
Oscar Assn, was founded by mem- 
bers of the amateur radio club at 


Lockheed Missile and Space Division 
in Sunnyvale, Calif., which includes a 
number of top Lockheed scientists and 
engineers in government missile and 
space programs. Since then, the as- 
sociation has been expanded to include 
Bay area clubs representing about 200 
amateurs including professional space 
technologists employed by Philco 
Corp.. Ampex Corp. and Eitcl-McCul- 
lough. Inc. At a recent meeting of the 
board of directors of the association, it 
was decided to go ahead with plans to 
expand the g t cc ” in to 
bring in more of the 220.000 radio 
amateurs operating in the United 
States. Radio amateurs stationed at 
Cape Canaveral and Vandcnberg AFB 
have already volunteered to serve as in- 
stallation and checkout technicians in 
the launch operations. Radio amateurs 
working at government-operated track- 
ing installations arc applying profes- 
sional background to the problem of 
designing suitable tracking equipment 

Lockheed Connection 

Although the Project Oscar Assn, 
is eager to reserve space on any orbital 
vehicle, the early connection with Lock- 
heed made it natural to direct first 
efforts at getting aboard Lockheed 
Agena B spacecraft to be launched by 
USAF and NASA. According to pres- 
ent plans, Oscar satellites would be car- 
ried piggyback by the Agcna B space- 
craft and ejected after final burnout 
to orbit separately. A suggestion that 
the Oscar package be installed inside 
the Agena and be turned on only after 
the primary mission is ended is now 
being discussed. 

Arguments in favor of the amateur 
radio space program include these: 

• Oscar satellites could be used to evalu- 
ate ionospheric-type repeater units oper- 
ating in the upper part of the radio 
frequency spectrum. Sunspot activity 
occurs in cycles with a period of years. 
A downward trend can be expected in 
the next few years and it would be ad- 
visable to study this method of using 
the higher, more sunspot-immune fre- 
quencies while the opportunity for ex- 
posure exists. 

• Oscar satellites would pay propaganda 
dividends. Private citizens in every 
country would be able to make practical 
use of a space vehicle for the first time- 
courtesy of the United States. The 

G raceful nature of such a vehicle would 
e beyond question. In the Soviet 
Union, the government would be forced 


to choose between jamming the satellite 
frequencies and letting its citizens par- 
ticipate to some extent in an American 
space program. In either case, it would 
be a graphic illustration of U. S. ability 
to use space vehicles and missiles. 

• The multitude of amateur radio sta- 
tions would permit a quicker, more 
thorough study of radio propagation 
through the ionosphere over a wide 
variety of frequencies, paths, and local 
conditions. 

• Radio amateurs could invite scientific 
space projects to use amateur frequen- 
cies. Thereby, the scientific projects 
would ease the traffic load in thejr own 
frequenev bands and would obtain the 
services of a large, untapped reservoir 
of potential tracking stations and data 
collection sources. 

• United States’ 220,000 radio amateurs 
have provided an important emergency 
communications system in the past. 
Project Oscar would provide them with 
a new tool to expand their capabilities 
and sharpen their competence. 

As progress is being made in obtain- 
ing the rieccssarv support of govern- 
ment agencies with the means of launch- 
ing space vehicles, construction of the 
first Oscar satellites is nearing comple- 
tion. Prototypes have already been 
operated and evaluated and flight hard- 
ware is scheduled to be ready by April. 
The association originally planned to 
make balloon-borne flight tests of the 
first Oscar packages in that month, but 
Washington support appears to be 
materializing faster than anticipated and 
the balloon tests have been eliminated. 

Project Oscar is divided into three 
phases. Phase I is the launch of a series 
of three-pound canister satellites with 
tracking beacons transmitting identifica- 
tion-coded signals on a VHF frequency 
of 145 me. (amateur radio two-meter 
band). Continuous wave and modu- 
lated continuous wave identification de- 
vices will be used. The satellite will 
carrv chemical batteries and the asso- 
ciation expects the subminiature, tran- 
sistorized transmitters to produce a 
power output of about 100 milliwatts. 

The main purpose of Phase I is to 
give amateurs a chance to improve their 
competence and modify their equip- 
ment in preparation for later, more 
elaborate space communications efforts. 
The association will urge observers 
owning tape recorders to practice re- 
cording Oscar beacon signals superim- 
posed on WWV time signals as prepara- 
tion for future use of active repeater 
communications satellites. The asso- 
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G || SENSING INERTIA 

SWITCH 


. . . provides high performance 
. . . reliable acceleration switching! 

Pacific's new inertia switch is readily adaptable to meet a variety of 
"G" sensing uses from missiles to freight cars. It permits a wide 
variation in performance and range with only a minimum of engineering 
and development to meet specific requirements. A unique switching 
action provides positive “make or break” action of the electrical con- 
tacts at the “G" setting regardless of environmental conditions. 

For information on Pacific inertia switch designed to your own require- 
ments ... or on a standard unit, WRITE TODAY. The engineering skill 
and creative ability of Pacific Scientific are at your service. 


PACJFIC 2o SCIENTIFIC company 



can be measured very accurately by an 
amateur if he has a means of reading 
out frequency shift due to doppler ef- 
fect and plots shift against time. 

When an amateur station files a 
tracking report which can be verified, 
the successful operator will be notified 
by mail. The association will try to use 
established amateur radio traffic nets 
to relay tracking data to association 
headquarters. The Vlilitarv Amateur 
Radio Service (MARS) has already of- 
fered to relay information from overseas 
and U. S. national nets have been con- 
tacted for help in this country. 

As Project Oscar expands, the Ameri- 
can Radio Relay League will act as the 
representative of U. S. radio amateurs 
in planning and coordination commit- 
tees and will make available its publi- 
cations and other facilities. The Project 
Oscar Assn, will probably remain as 
the working echelon because of its capa- 
bilities in space operations. 

The association has devised a stand- 
ard message structure for tracking re- 
ports which includes: 

• Alpha— Greenwich Mean Time at ac- 

• Foxtrot— Greenwich Mean Time at 
fade-out. 

• Toc-Greenwich Mean Time of over- 
head crossing. 

• Observations and comments. 

A typical message in this format 
might be worded: 

“To— :— Project Oscar. Sunnyvale, Calif. 
Telephone—:— Drexcl 9-3682. 

Alpha 03387,, Foxtrot 0346Z Toe 
0541Z plus 11. 

Regular QSB (variation of signal 
strength) indicates Oscar tumbling ap- 
proximately 3-scc. period. Signature. 

Phase II of Project Oscar will be the 

stations capable of handling a number 
of conversations at once. The associa- 
tion will not predict exactly how many, 
"lire transmitter would be powered by 
solar cells and the association has been 
required to design a means of turning 
it off by remote command to prevent 
it from transmitting indefinitely on its 
assigned frequency. The Phase 'll satel- 
lites should weigh about 10 lb. each. 

Phase III is devoted to research and 
its program is still highly fluid. The 
intensive study of ionosphere penetra- 
tion at different frequencies is one sug- 
gested task. Another is to orbit a 2.5- 
lb. television package which would 
transmit its picture on the amateur 
radio six meter band when interrogated 
by a ground station. Association Presi- 
dent Fred Hicks estimates the picture 
would be less detailed than a world 
aeronautical chart, so military and com- 
mercial uses would be limited or non- 
existent. Since all possible Phase III 
tasks arc still in the discussion stage, no 
schedule can be estimated. 
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Services Accelerate Data Exchange Plan 


By Philip J. Klass 

Washington— The new Intcrscrvice 
Data Exchange Program (IDEP) is gain- 
ing momentum with 21 major Air 
Force, Navy and Army missile and space 
system contractors and agencies now ex- 
changing data on their component re- 
liability tests to reduce costlv duplica- 
tion of effort (AW Jan. 25, 1960, p. 67). 

Approximately 300 individual com- 
pany component reliability test reports 
already have been received from partici- 
pating groups since the IDEP program 
got under wav several months ago, under 
the sponsorship of Air Force Ballistic 
Missile Division, according to Martin 
Barbe who coordinates the program at 
Aerospace Corp. in El Segundo, Calif. 
Test data exchanged covers a variety of 
mechanical, hydraulic and pneumatic 
components as well as electronic com- 

Ultimate Level 

When IDEP becomes fully opera- 
tional, Barbe expects that it will be 
exchanging approximately 3.000 test 
reports a year. 

This should enable a participating 
company to save an estimated $2 50,000 
a year in component testing costs, judg- 
ing from the experience of Sylvania in 
using a more limited data exchange pro- 
gram operated bv Naval Ordnance Labo- 
ratory for Polaris contractors. 

A Svlvania spokesman says the com- 
pany has received 147 NOL test data 
reports to date of which 20 cover com- 
ponents that the company is planning 
to use. Eight of the 20 tests were con- 
ducted under the same conditions which 
Sylvania needs for its own use and the 
report data was directly applicable to 
the company's present needs. 

Instead -of having to conduct its own 
extensive tests on these eight types of 
components, at a cost conservatively 
estimated at S2.000 per test. Sylvania 
runs only abbreviated tests using a few 
samples to cheek the results of the data 
obtained from NOL. The latter cost 
only S3 50 per component, representing 
a saving of Sl,650 per component or a 
total saving of at least 513,000 on the 
eight types. 

Multiple Savings 

Extrapolating these figures to the 

3.000 reports which IDEP hopes to ex- 
change annually gives a figure of about 

5250.000 saving per company. Equally 
important, both to the contractor and 
Hie government, is the saving in test 
time and the ability to make better use 
of over-worked environmental and test 
facilities. 

Tho component test reports received 


from individual companies are sum- 
marized on cards which measure ap- 
proximately S x 101 in., which give per- 
tinent highlights of the test conditions 
and results. A microfilm strip of the 
complete original test report is attached 
along one edge of the card to provide 
detailed information on the tests and 
their results. The microfilm strip can 
accommodate up to approximately 50 
pages, normally adequate for most re- 
ports. 

In most instances, the IDEP distribu- 
tion center is able to prepare the report 
summary cards, with microfilm strip, 
within three weeks after the report is 
received, occasionally requiring a week 
or two longer, Barbe says. 

Tlie summary cards are then distrib- 


uted to all of the participating com- 
panies, plus a select group of additional 
companies and government agencies. 
Present distribution list totals about 60 
facilities. In some instances, several 
copies are sent to a company or 
agency for internal distribution to sev- 
eral interested groups. 

Bibliography Issued 

Once a month a bibliography is is- 
sued which lists all of the new IDEP 
summary cards that have been issued. 

The 2l companies and agencies that 
are now submitting test reports to 
IDEP include the following: AC Spark 
Plug Division of General Motors. 
Aerojet-General. American Machine &• 
Foundry, American Bosch Arma, Avco, 
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Instrumental in your future... the electronic data processing systems Beckman builds for 
missile ground support, space vehicle guidance, automatic plant control, nuclear research, and other 
applications • They embody the most advanced developments in a field that Beckman helped originate: 
Beckman was first with multiple-channel recording; first with pinboard programming and solid-state 
circuitry. High-speed digital processing and floating low-level amplification are among other Beckman 
firsts • Each Beckman system is a realistic answer to the problem at hand... meeting every require- 
ment in the most practical, efficient and economical manner. And like all Beckman electronic instru- 
mentation... for laboratory, medical and clinical, industrial and military use... each reflects Beckman's 
total experience in the most advanced use of today’s science and technology • Beckman data systems, 
components and systems management capabilities are all described in a new brochure entitled, "The 
System That Builds Systems.” Yours for the asking. 


Beckman 


BECKMAN INSTRUMENTS. INC. FULLERTON, CAL. | ELECTRON 1C COM PONE NTS, INSTRUMENTS.SYSTEMS..FORANALYSIS.MEASUREM ENT, COUNTING 
AND CONTROL | DIVISIONS: BERKELEY • HEL'POT • SCIENTIFIC & PROCESS INSTRUMENTS • SPECIAL' PROJECTS • SPINCO • SYSTEMS | BECKMAN 
INSTRUMENTS INTERNATIONAL, S.A., SWITZERLAND • BECKMAN INSTRUMENTS. G.m.b.H.. GERMANY • BECKMAN INSTRUMENTS, LTD.. SCOTLAND 


COMPACT 
AiResearch 
60 cycle 
Actuators for 


ground use . . . 



Inexpensive, lightweight 

60 cycle motor driven actuators 
with integral magnetic brakes* are 
now being manufactured by 
AiResearch for ground radar, 
ground support and shipboard use. 

Unequalled in 60 cycle perform- 
ance, these extremely compact, 
lightweight actuators range from 
fractional hp motor size up to any 
desired hp in single phase, two 
phase and three phase design for a 
wide variety of applications. 

The above-pictured actuator is 
used in a ground radar system. It 
is driven by a single phase 60 cycle 
ac fractional hp electric motor 
and can be furnished with a feed- 
back potentiometer for use in servo 
applications. The entire unit weighs 
only 2y 2 lb. and is rated at 200 lb. 
operating load. 

OTHER ELECTROMECHANICAL 

COMPONENTS AND SYSTEMS 
AC and D C Motors, Generators and 
Controls • Static Inverters ond Con- 

Programmers ■ Missile Launchers • 



AiResearch Manufacturing Division 


Los Angeles 45, California 


North American Autonetics Division, 
Bell Aerosystems, Boeing, Burroughs, 
Convair, Douglas, Eastman Kodak, 
General Electric Missile & Space Vehi- 
cle Department, International Business 
Machines Corp., Lockheed, Martin- 
Denver, McDonnell Aircraft, Philco, 
Rocketdyne, Remington Rand Univac 
Division of Sperry Rand, and USAF 
Ballistic Missile Division /Space Tech- 
nology Laboratories. 

Considerable Inertia 

Barbe concedes that despite IDEP’s 
obvious advantages and potential sav- 
ings, it has not been easy to get the 
program under way and into high gear. 
There is considerable disparity Between 
the amount of detail that different com- 
panies put into their test reports and 
even considerable variability between in- 
dividual engineers within a single com- 

' In some of the larger companies there 
has been no single central clearing 
house for test data, making it difficult 
to expedite the flow of test reports to 
IDEP and also resulting in duplication 
of effort even within a single company. 
One large company recently has set up 
a system to keep its own decentralized 
divisions apprised of what component 
reliability tests are under way, or 
planned for the near future, so that 
these tests can provide all the data 
needed by the several divisions. 

Most companies require the prepara- 
tion of reports when the tests are 
formal, but the results of an informal 
spur-of-the-moment test to get quick 
answers for a specific problem may 
never get beyond the engineer's clip- 
board. 

Yet this data might be extremely 
useful to engineers in another partici- 
pating IDEP company faced with a 
similar problem. But because a formal 
report is never prepared the data does 
not get into the IDEP system. Barbe 
says that IDEP hopes to better define 
the circumstances and kinds of tests 
which companies should report to the 
agency. 

Speeding Reports 

Because many companies take more 
jjains with a report intended for external 
use than one intended solely for internal 
consumption, and because of the time 
required to write and publish test re- 
ports, the time lag between test com- 
pletion and IDEP r s receipt of the test 
report often runs several months. 

In an effort to improve the currency 
of its exchanged reports, IDEP is asking 
its participating contractors to reduce 
the lag time to no more than two 
months. 

Barbe is confident these problems will 
be solved as companies begin to use the 
IDEP data and see a pay-off in reduced 
component test time and costs. 



VALUE ANALYSIS REVEALS 
GEROTOR’S UNIQUE ASSETS 

► The rather unusual qualities of the 
Gerotor pump which have kept it inti- 
mately associated with aircraft pump- 
ing applications from the days of the 
earliest superchargers for reciprocat- 
ing engines, can best be summed 
W as mhereiit adaptability and higli 





► Structure and operation of the 
Gerotor pump is relatively simple. The 
moving elements are the toothed 
"Gerotors” — inner and outer. Both 
turn in the same direction and either 
one may be driven. The inner element 
always has one less tooth than the 
outer and the "missing tooth” provides 
a chamber to move the fluid from I he 
inlet or suction port to the discharge 
port. (See below). 



ooo 



► Applications for Gerotor aircraft 
pumps lie in the range of pressures up 
to 1000 psi. They are suitable for low 
pressure hydraulic and servo systems, 
hydraulic motors, lube, scavenge and 
booster service, electronic coolant 

siles, and similar applications. 

W. H. NICHOLS CO. 

Makers of Zenith Metering Pumps 
and the Nichols Milling Machine 
•‘the miller that uses its head". 

48 WOERD AVE., WALTHAM 54, MASS. 
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They make piston pins faster for less money 
with @ National Seamless Mechanical Tubing 

It takes plenty of machine time to drill and machine the holes in 6,500,000 piston pins a year. That’s 
what one major auto company* had to do . . . until the switch to USS National Seamless Steel 
Mechanical Tubing. By eliminating the need to drill holes in the bar stock, the company got rid 
of six chuckers formerly used for drilling, saved time as well as the power they consumed and the 
space they occupied. □ USS National Seamless Tubing has dimensional accuracy. It has no hard or 
soft spots. It’s made by people who know more about seamless tubing than any other manufacturer 
in the world. You can choose from a complete range of sizes and steel grades. Find out how USS 
National Seamless Mechanical Tubing can be most effectively applied to your designs. Contact your 
nearest National Tube Distributor soon. uss and National am rmiMrmi trademark. 


National Tube 

Division of (UCS) 
United States Steel y 
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► Far Infrared Maser— Studies of a cy- 
clotron resonance Maser (Crascr) which 
would be tunable over a range of wave- 
lengths and would employ a ruby op- 
tical Maser as a pump source indicate 
the device has considerable promise as 
a source of electromagnetic radiation 
in the far infrared, according to Dr. 
benjamin Lax. Lincoln Laboratory. Cy- 
clotron resonance Maser has been un- 
der study at Lincoln for over a year 
and will be the topic of a report at a 
forthcoming meeting on quantum clec- 


► Welded Modules for Missiles— Size 
and weight of analog avionic subsys- 
tems which may be employed in the 
Tartar, Mauler and Redeye missiles 
are being reduced significantly by the 
use of welded module techniques (AW 
Aug. 24, 1959, p. 104) at Convair/Po- 
mona. A video amplifier, for example, 
was cut in size from 49 to 7 cu. in., 
lightened from 1.9 lb. to 0.29 lb. 
Mauler and Redeye prototypes employ- 
ing welded module techniques in their 
avionic gear were built recently. Same 
techniques arc earmarked for produc- 
tion Tartars. 

► Laminar Diodes Due— Unusual tech- 
nique of constructing silicon computer 
diodes which results in devices with a 
combination of optimum characteristics 
has been developed by Pacific Semicon- 
ductors. Devices, to be trade-named 
"Laminar” diodes, will be introduced 
by the company in March at the Insti- 
tute of Radio Engineers Show. In mak- 
ing the diodes, multiple layers of semi- 
conductor materials arc laminated to 
gold front and back contacts, then sur- 
face-passivated and finally welded with- 
in tnc company’s standard package to 
achieve second hermetic seal, front 
contact of the diode is imbedded into 
gold lamination to eliminate front con- 
tact failure caused by shock. Typical 
characteristics of one diode in the line 
now being manufactured include 4 
nanosec. recovery time. 15 picofarads 
capacitance at zero voltage, forward 
conductance (at one volt) greater than 
500 milliamps and saturation voltage of 


► Engineer Survey Results in— Approxi- 
mately 76% of the nation’s electronic 
engineers are engaged in defense work, 
according to preliminary returns of 
survey conducted by Electronic Indus- 
tries Assn, at the request of the De- 
fense Department. 

► GE Readies Fuel Cell for Marines— 
A 45 lb. portable fuel cell, designed to 


power a small portable surveillance 
radar used to detect movements on a 
battlefield, is being readied by General 
Electric for delivery to the Marine 
Corps. Tire fuel cell Will take the place 
of a 55 lb. motor-generator set or 60 
lb. battery pack. Fuel cell can operate 
at full power for a week with onfv 1 56 
lb. of fuel. GE says. 

► Signed on the Dotted Line— Major 
contract awards recently announced bv 
avionics manufacturers include the fol- 
lowing: 

• Bendix Corp., Eclipse-Pioneer Divi- 
sion, S20-million contract from Martin- 
Orlando. for continued production of 
inertial guidance systems for Army’s 
Pershing missile. 

• Chrysler Corp., S 540,486 contract 
from North American Autonctics Divi- 
sion. for electro-optical auto-collimators 
to be used with hrcrtial guidance sys- 
tem for Minuteman missile. 

• General Precision, Kearfott Division, 
three contracts totaling $5.75 million. 
One. for $550,000 from Wright Air 
Development Division, covers develop- 
ment of a solid-state celestial com- 
parator for star detection. Another, for 
$2.2 million, is for heading and verti- 
cal reference systems for use in B-52s, 
while the third, for $1.2 million from 
General Electric, covers gyros and ac- 
celerometers for Polaris inertial gnid- 

NEW AVIONIC 
PRODUCTS 


• T ransistorized logarithmic video am- 
plifier, Type LVT-1, provides a 60 db. 
dynamic range and a 4 me. bandwidth. 
Individual stage feedback permits shap- 



ing of transfer characteristics. Amplifiers 
can be supplied in pairs matched to 
within H db. Manufacturer: The 
W. L. Maxson Corp., 475 Tenth Ave., 
New York 18, N. Y. 



• Airborne infrared scanner, Model 
12-720, with 50 lead-sulfide detectors, 
is designed for detecting and measur- 
ing radiation from high-speed aircraft, 
missiles and re-entry vehicles. It can 



SELECTOR 

SWITCHES 

for 

} Resistance Thermometers 
f Thermocouple Thermometers 


THERMOCOUPLE SWITCHES 



Engineered to give years of ser- 
vice in test work as well as in 
permanent installations, LEWIS 
switches have heavy, low-resist- 
ance contacts; positive detent 
action and sturdy terminals for 


The cases are splash proof and 
dust tight, of close fitting bakelite. 
Husky black-finished aluminum 
indexing knobs are used to turn 
the stainless steel shaft supporting 
the rotating brushes. 


RESISTANCE BULB SWITCHES 

struction except that they are fit- 
for three-wire bulb connections. 


THE 9S SERIES 

THE SPACE SAVERS 



Write for our descriptive 
bulletin on Selector Switches 



AVIATION WEEK, 






Five big steps to a smaller world 

How narrow the oceans have become! How small the world! And how 
quickly the shrinking has occurred! 

Within a generation, man has stopped wondering if he would ever 
fly, and now asks how soon he will land on the moon. 

Douglas, builder of the 5 great “DC” airliners that did so much to 
shrink the world you live in, is now at work on the great rockets and 
rocket ships which will shrink the solar system. 

DOUGLAS 

MISSILE AND SPACE SYSTEMS • MILITARY AIRCRAFT • DC-8 JETLINERS • 
TRANSPORT AIRCRAFT • ANTI-SUBMARINE SYSTEMS • AIRCOMB* • 

GROUND SUPPORT EQUIPMENT 


simultaneously detect and measure 
radiation from variety of targets over a 
wide range of temperatures. The scan- 
ning head, measuring 95 in. dia. and 
7 in. high, weighs 15 lb. It can be 
scanned at rates up to 600 degrees per 
sec. Output from 50 detectors can be 
recorded or fed to an intensity-mod- 
ulated oscilloscope with a high-speed 
step generator to give a pictorial display 
of scanned area. Specification sheet 
14-510, available upon request, gives 
application data. Manufacturer: Barnes 
Engineering Co., 50 Commerce Road, 
Stamford, Conn. 



• Subminiature telemetry transmitter, 
designed for short-range operation in 
severe environment, can transmit while 
rotating at speeds in excess of 55,000 
rpm., vibrating under a 50g acceleration 
at frequencies up to 2,000 cps., while 
subjected to temperature of 100C, ac- 
cording to manufacturer. The FM 
transmitter, including battery, is con- 
tained in package only li in. dia. x 5 in. 
long. Broadcast range is more than 20 
ft. Manufacturer: Wiley Electronics 
Co., 2045 West Cheryl Drive, Phoenix, 





• Miniature high-current relay (con- 
tactor), Model DH-7B, provides 5PDT 
configuration with contacts rated 50 
amp. at 1 1 5/208 v. Contactor, her- 
metically sealed in can 21 in. diameter 
x 23 in. high, weighs 12 oz. Unit is 
undergoing military qualification for 
MIL-R-6106B. Manufacturer: The 

Ilartman Electrical Manufacturing Co., 
175 N. Diamond St., Mansfield, Ohio. 
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Tru-Loc Swaged Aircraft Fittings 

guaranteed free from defects... 

Tru-Loc aircraft fittings are guaranteed three ways — they conform to 
specified dimensions; they hold to the minimum rated breaking 
strengths of the cables to which they are swaged; and they are free 
from deformation, splits and internal cracks. With Tru-Loc swaged 
fittings you also get: 

Widest range of sizes • Tru-Loc fittings are available for cables 
ranging from !de" to 2J4” diameters. 

Types for every application • Sleeve-type, ball-type, ball-with-strap, 
center-pull loop fittings, "Quickies” for instant connect and dis- 
connect — all of these fittings were originated by American Chain 
& Cable Company, Inc. Special fittings can be designed as required. 

"NO-MAG" CABLES GIVE BETTER CORRO- 
SION-RESISTANCE THAN STAINLESS STEEL 

"No- Mag” cable is non-magnetic, won't 

corrosion-resistance and thermal char- 
acteristics, it is superior to standard 
stainless steel. "No-Mag” aircraft 
cables also offer high fatigue and abra- 
sion resistance, are available in a com- 
plete range of sizes in all the standard 
aircraft constructions. 

GET THE COMPLETE STORY on ACCO products for the aircraft industry 
Write to the Detroit Office 

TRU-LOC FITTINGS 

Aufomofive and Aircraft Division 
American Chain & Cable Company, Inc. 

601 -K Stephenson Bldg., Delroil 2 

6800-K East Acco St., Los Angeles 22 • 929-K Connecticut Aye., Bridgeport 2, Conn. 
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TIMETABLES FOR SATELLITE RELAYS are computer print-outs by 
which Bendix predicts, second -by-second, when communications could be 
implemented in complex configurations of earth and space terminals. Such 
timetables are essential to the selection of orbits and number of satellites 
required for military and civilian systems. They also provide key data for 
the economic analysis and operational control of satellite communication 
systems which offer career opportunities for better scientists and engineers. 


BENDIX SYSTEMS DIVISION 

ANN ARBOR, MICHIGAN 
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Sole-Source Defense Buying Criticized 


Washington— Senate Small Business 
Committee is making sole-source pur- 
chasing the major target of its perennial 
criticism of military procurement. 

In the past, the committee’s primary 
objective nas been more advertised bid- 
ding and less negotiated contracting in 
defense buying as the way to extend the 
participation of small business. In its 
latest report, the committee explained 
that it docs not “fully” accept Defense 
Department's explanation that advanced 
technology has forced negotiated con- 
tracting with large firms, but has decided 
to concentrate on “the more basic ques- 
tion of the degree of competition 
actually solicited and evaluated in de- 
fense purchasing.” 

In Fiscal 1960. the report noted, sole- 
source negotiated procurements ac- 
counted for SI 5.4 billion of Defense 
Department spending, while negotiated 
procurements with price competition ac- 
counted for only $850 million. Con- 
tracts let by formal advertising during 
the year totaled S3. 2 billion. 

Three Highlights 

The three highlights of the commit- 
tee’s report, based on studies by the 
military subcommittee headed by Sen. 
George Smathers (D.-Fla.), were: 

• Replenishment of spare parts. The re- 
port said that this is one of the most 
promising areas for increasing competi- 
tion. It was critical of the extensive 
practice of "open end” contracts under 
which the military services agree to buy 
an unknown quantity of replenishment 
spares from the prime contractor and 
negotiate specific contracts at the time 
the spares are required. “Experience 
shows that savings averaging 30% to 
40% invariably followed each time spare 
parts which had been purchased on a 
‘sole source’ basis were exposed to com- 
petition,” the report said. 

• Two-step formal advertising. This pro- 
cedure, developed by Air Force in re- 
sponse to congressional demands for 
more advertised bid contracting, was dis- 
credited by the committee. Under this 
procedure. Air Force obtains technical 
proposals from several companies and 
then formulates a specific requirement 
on which sealed bids are solicited. This 
"may involve unwarranted appropriation 
of technical data from those companies 
initially submitting technical proposals,” 
the report commented. 

"Simple negotiated procurement, ade- 
quately regulated, would appear to be 
appropriate and fairer to companies sub- 
mitting these proposals. Under the two- 


step procedure, it is not inconceivable 
that an excellent proposal submitted by 
one company could be utilized by the 
Air Force in adopting the final invita- 
tion for bid. That company would then 
find itself shorn of its private ‘expertise’ 
and in no better position than its com- 
petitors, who obviously initially dis- 
played less technical competence or 
imagination. 

"An alternative solution would be for 
the military departments to solicit tech- 
nical proposals and pay for them in 
proportion to the contribution they 
make to the acceptable requirement. 
This would obviate the necessity of 
having government personnel spend 
months, and sometimes years, in draft- 
ing specifications. It would also, even 
more than the two-step procedure, offer 
the department a free hand at formally 
advertising for the ultimate require- 
ment,” the report said. 

• Contractor drawings. The report 
criticized the military departments for 
failing to obtain detailed engineering 
drawings from sole-source suppliers, pre- 
pared at government expense, so they 
could “capitalize on the savings in- 
herent in competitive procurement” in 
follow-on orders. 

In a statement of “supplemental 
views.” Sen. Andrew Schoepmd (R, 
Kan.) declared that although the mili- 
tary services must take advantage of 
price competition "even more impor- 
tantly they are required to secure equip- 
ment on a schedule that embodies the 
latest advances of American science and 
industry.” 

Realistic Planning 

He noted that “any realistic mobiliza- 
tion planning should place major em- 
phasis upon the larger and fully staffed 
industrial firms to coordinate procure- 
ment activities.” He pointed out that a 
small business generally no longer falls 
into the classification of “small busi- 
ness” when- it has developed "enough 
personnel to be able to cope with the 
many specialized problems that are in- 
herent in the production of military 
materiel. . . .” 

On the matter of contractor-furnished 
drawings, Schoeppcl observed that in a 
field or fast-changing technology “it is 
virtually impossible to maintain any set 
of drawings and specifications in such a 
form that will provide all essential in- 
formation.” In addition, he said, "there 
is a vast amount of knowledge and back- 
ground understanding which cannot be 
incorporated into any drawing.” 


On procurement of replenishment 
spares, Schoeppel observed that “by 
placing the responsibility . . . with the 
contractor who originally developed the 
equipment, the government often avails 
itself of inspection, purchasing and sup- 
ply supervision on an advantageous 
basis.” He qualified that "however, if it 
is possible to so standardize the require- 
ments that a sealed-bid advertised pro- 
curement will accomplish the desired 
result, such a course is the preferred 
method of procurement.” 

Closer Liaison Urged 
For Defense, State 

Washington— Closer cooperation be- 
tween the Departments of State and 
Defense was one of several key changes 
recommended to improve the national 
security policy process by Sen. Henry 
M. Jackson (D.-Wash.), chairman of 
the Senate Subcommittee on National 
Policy Machinery. 

In a subcommittee staff study on 
ways to strengthen the position of the 
Secretary of State as the President's 
top adviser on foreign policy and na- 
tional security. Sen. Jackson said: 
"What is needed is action to shore up 
the traditional means of exercising ex- 
ecutive power,” rather than radical re- 
organizational change. 

Sen. Jackson also said much of the 
effectiveness of the Secretary of State 
depends upon his being in Washington 
to advise the President, lead his depart- 
ment and consult with the Congress. 

Other suggestions recommended: 

• Eliminate outdated committees. A 
very high percentage of committees 
serve no useful purpose or they live on 
long after their usefulness has ended. 

• Increase job exchange arrangements 
between State and Defense and other 
national security agencies. 

• Make more aggressive efforts to give 
advanced training to civilian officials in 
State and Defense. 

• Get more top level military and tech- 
nical staff competence in State. 

• Seek first-rate staffing of the Policy 
Planning Staff for basic political-stra- 
tegic advice to the Secretary. 

• Make greater use of outside help to 
the State Department from universities 
and other study centers. 

• Seek a “reserve” of special representa- 
tives for quick and flexible use as nego- 
tiating needs arise to relieve the Secre- 
tary of State of part of his travel and 
negotiating burdens. 
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Minuteman Subsystems Tested 





MINUTEMAN 



Reliable power for peace at 
reasonable price, U.S. Air Force 
Minuteman which will be 
Americas first ICBM with solid 
rocket motors successfully met 
its objectives in its initial full 
scale flight down the Atlantic 
Missile Range.First stage motor 
of the three stage Minuteman 
is designed and produced by 
Thiokol Chemical Corpora- 
tion. During early test phases, 
Thiokol motors performed so 
superbly the original schedule 
of preliminary firings was cut 
to less than half, greatly accel- 
erating the entire Minute- 
man development program. 
Through Thiokol engineered 
reliability, the nation’s power 
to deter war is moving up while 
anticipated costs come down. 


THIOKOL 

CHEMICAL CORPORATION, BRISTOL, PENNSYLVANIA 
Rocket Operations Center: Ogden, Utah • Minuteman Engities developed and supplied by Utah Division, 
will be produced by Wasatch Division. 
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Consumable Case Design May Add 
To Solid Propellant ICBM Range 


Salt Lake City— Consumable case 
solid propellant first stage should be 
able to add 700 mi. to ICBM ranges 
for a given weight, and consumable 
case upper stages should add even more, 
according to a design study by A. N. 
Baxter of Space Technology Labora- 
tories reported at the Solid Propellant 
Rocket Conference of the American 
Rocket Society. 

Tire chief advantage of the consum- 
able case design is that, unlike conven- 
tional solid propellant rockets, it docs 
not have to accelerate the full weight 
of its case during all of its burning 
time. Baxter’s study included a com- 
parative analysis of two rockets weigh- 
ing 50,000 lb., one a conventional 
solid propellant design and the other 
the proposed consumable case rocket. 

'lire consumable ease rocket consists 
of an end-burning cylindrical solid pro- 
pellant grain pressed between a nozzle 
assembly and a front end dome by six 
lead screws or threaded ease rods. Tire 
case rods advance the nozzle assembly 
to keep pace with the burning surface. 

At burnout the front end dome and 
the nozzle assembly are in contact. The 
space between the burning surface 
and the converging nozzle walls forms 
a much smaller combustion chamber 
than that of a conventional solid rocket. 
Ablative Casing 

The grain is encased in a sleeve of 
ablative material which helps resist 
tire tendency of the grain to be ex- 
truded radially by the compressive force 
between the combustion chamber and 
the front-end dome. It also helps to 
seal the gap between the nozzle assem- 
bly and the grain and as it is fed into 
the chamber it acts as a film coolant 
for the nozzle assembly. The threaded 
case rods advancing the nozzle with 
the burning surface are activated by a 
turbine driven by hot gases tapped 
from the combustion chamber through 
a small central perforation in the grain. 

Baxter said the consumable case rocket 
offers a mass ratio of 50, a 407? 
superiority in burnout velocity, reduc- 
tion uf case weight bv 50%. restart 
capability, near 100% loading density, 
and in the turbine exhaust a source of 
auxiliary power and thrust for roll 
control. 

Tic pointed out that since conven- 
tional internal-burning solid propellant 
rocket cases must be designed to meet 
hoop stresses, they are about 100%. 
overstrength with respect to axial 
stress. The use of an end-burning grain 
in the consumable case rocket elimi- 
nates nearly all hoop stress outside the 


nozzle assembly. The threaded case 
rods can be designed strictly to axial 

A honeycomb structure is to be 
placed in the combustion chamber to 
support the weight of the propellant 
when the missile is erect. This prevents 
propellant slump or cold flow and re- 
lieves buckling loads upon the case 
rods. The honeycomb would be shat- 
tered at ignition and spewed out the 
nozzle. Baxter said the fragments of 
the structure would actually assist the 
start bv maintaining a high chamber 
pressure as they exit through the nozzle 
throat. 

One of the most difficult problems 
foreseen in the development of the 
consumable case rocket is that of scal- 
ing the line of contact between nozzle 
and propellant against hot combustion 
gases under 700 psi. chamber pressure. 
The film of moiten case material on 
the nozzle walls is supposed to remain 
intact until it passes through the nozzle 
throat. Baxter has designed a number 
of seals to hold the ablative case tight 
against the grain as the nozzle moves 
up its length. He showed one design 
based on a serrated flap seal-held in 
position by an inflatable bag full of a 
pressurized lubricant. The lubricant is 
also laid on the outside of the case 
just before it is swallowed by the noz- 
zle assembly to reduce friction and help 
seal the interface between the case and 
the serrated flap. 

For the 150,000-lb. to 200.000-lb. 
thrust rocket evaluated, the ablative 
case would weigh 312 lb. because it 
puckers as it approaches the nozzle 
throat. The thickness of the case would 
rise from 0.1 in. to 0.2 in. in the com- 
bustion chamber. 

Case Rod Designs 

The six case rods were designed to 
withstand: 

• Axial tension of 3 million lb. pro- 
duced by chamber pressure upon the 

• Acceleration of lOg along the line of 
flight. 

• Buckling loads produced by a 20,000- 
lb. upper stage with the missile stand- 
ing erect. 

• Bending moment of about 1 million 
in./lb. by aerodynamic and control 

As the nozzle assembly moves up the 
case rods, small shaped charges inside 
the rods arc detonated to jettison the 
part of each rod that has been passed. 
The charges would be spaced at 1-ft. 
intervals. 

The ARS conference also heard 
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Howard M. Segal of Aerojet-General 
Corp. describe a rapid method of 
evaluating and designing spherical solid 
propellant rockets with “melon-slice” 
internal burning chamber design. 

Segal said the design of spherical 
solid propellant rockets can be optim- 
ized only by making the grain and the 
chamber mutually symmetrical. The 
basic advantage of the spherical rocket 
is that a sphere is the most efficient 
shape for a pressure vessel. For a given 
diameter, the case thickness of a 
spherical solid rocket can be half that 
of a cylindrical rocket. However, in 
most of those built to date, the amount 
of insulation has had to be relatively 
higher than in cylindrical rockets be- 
cause it has been difficult to get the 
mutual symmetry necessary to prevent 
the flame front from reaching the cham- 
ber wall before the web of propellant 
is completely consumed. 

Segal shows that the melon-slice 
grain design requires less insulation than 
one with either a spherical or cylindrical 
star-shaped chamber. He pointed out 
that this design can also be used in 
conventional cylindrical rockets to in- 
crease propellant loading and mass 
fraction and reduce insulation weight 
by using the propellant web to pro- 
tect the fore and aft closures. 

Phenolic Resins Used 
In Space Applications 

Tire development of improved single 
component phenolic resins has en- 
abled Westinghouse Micarto Division 
scientists to make glass fabric reinforced 
laminates suitable for rocket nozzle 
liners, re-entry heat shields and airframe 
structural parts. 

The new phenolic binder laminates 
reportedly show a higher flexural 
strength at all temperatures than do sili- 
cone binder laminates and have thermal 
and erosion resistance that nearly equals 
that of silicone binder laminates. 

Prior to Wcstinghouse's develop- 
ments. the most significant barrier to 
successful formation of phenolic resin 
laminates more than 4-in. thick was the 
appearance of gas-formed blisters in the 
laminates during the post-curing process. 
Tlie new resin, which has one com- 
ponent instead of the usual two. resists 
chemical breakdown tinder the heat of 
the post-curing process and therefore 
retards the formation of destructive 

Westinghouse has tested the pheno- 
lic resin in laminates reinforced with 
glass, quartz and leached glass. Of these, 
the glass reinforced laminates displayed 
the lowest weight loss but the quartz 
and leached glass laminates exhibited 
the least erosion in oxyacetvlenc bum- 
through tests. Actual erosion rate was 
about one-fourth that of stainless steel. 


Compared with other laminates, the 
phenolic resin materials performed well 
over the range of tests. 

Air Force to Establish 
Communications Unit 

Washington— Air Force Communica- 
tions Service will be established July 1 
to operate and maintain all Air Force 
point-to-point and air-to-ground tele- 
communications on a global basis, ex- 
cept for systems required for weapons 
control. 

The new command, with headquar- 
ters at Scott AFB. 111., will replace the 
Airways Air Communications Service 
(AACS), which operates about one- 
third of the USAF's present commu- 
nications facilities and all its navigation 
and traffic control services. AFCS also 
will assume similar responsibilities for 
another large portion of USAF facili- 
ties, such as base communications, 
which now are operated by a separate 
organization at each base. 

The new organization is expected to 
provide a more effective system at con- 
siderable savings in manpower and dol- 
lars. according to Gen. Thomas D. 
White, Air Force chief of staff. It will 
report directly to the chief of staff. 

Transfer of responsibility will take 
place gradually, beginning with the 
Military Air Transport Service, under 
which the AACS now operates, and 
being followed by the major operating 
commands. Question of which facili- 
ties will be retained by operating com- 
mands for weapons control is under 

Nike Zeus Computer 
Readied in Atlantic 

New York— First Nike Zeus digital 
computer has been shipped to Ascen- 
sion Island in the South Atlantic to 
collect and process data on the re-entry 
radar characteristics of missiles launched 
from Cape Canaveral. The computer- 
part of the Army-Western Electric anti- 
missile-missile system— will be used in 
conjunction with the Western Electric 
Nike Zeus target-track radar. 

Built by Bell Telephone Laboratories 
(BTL). Whippany, N. J., for Western 
Electric, the computer was constructed 
from complete information furnished by 
a general purpose IBM 704 computer, 
especially programed bv BTL engineers. 
The IBM computer provided wiring dia- 
grams. assembly instructions and parts 
lists for the entire logic network, con- 
sisting of 47 subassemblies. 

In developing the Nike Zeus com- 
puter. BTL engineers made use of an 
automatic process called BLADES (Bell 
Laboratories Automatic Design System) 
in the programing of the IBM 704 
(AW Feb. 6, p. 95). 
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you 

unknowingly 
flying second class 
in your own 
aircraft? 


M any custom interiors appear to be of the high- 
est quality until drawers and doors no longer 
seem to fit, fabrics begin to work loose or wear 
thin, colors almost imperceptibly begin to fade, seat- 

ward and uncomfortable, and many weaknesses in 
basic design begin to be noticed. 

Beneath the beauty and graciousness of any quality 
custom interior there must be good basic design. And 
good basic design requires outstanding engineering of 
a very specialized nature, fully integrating carefully 
engineered furniture and fittings into the framework 
of the aircraft. 

AiResearch’s extensive leadership and experience in 
the modification of all types of airframes and aircraft 
systems insures maximum integration of individual- 
ized interiors into the structure of the aircraft. This 
over-all capability, combined with good basic design, 
is also of vital importance to the safety and perform- 


ance of the aircraft as well as to the beauty, comfort 
and durability of the interior. 

Every AiResearch Aviation Service custom interior 
is built to retain its high quality for the lifetime of 
the aircraft. This is possible only because AiResearch 
employs the most skilled and experienced craftsmen 
in the industry and uses only the finest materials for 
the most rugged, lightweight construction throughout. 

There is no production line at AiResearch Aviation 
Service, and no two interiors are alike. Every piece is 
hand finished by on expert craftsman with a genius 
for detail. And the internal construction and fitting 
of each piece is equally exacting. There is no com- 
promise, and nothing is left to chance. 

Before you should unwittingly decide to fly second 
class in your own corporate airplane, we urge you to 
check into the AiResearch Aviation Service Company 
reputation and facility to see for yourself how the 
finest interiors in the world ore made. 
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AERONCA designs and produces 
precision antenna systems for advanced 
radar complexes 

Featuring new concepts in design and construction, Aeronca para- 
boloid antennas set new standards in precision . . . regardless of 
size. The principles and accuracy inherent in the 60-foot X-Band 
dish illustrated above are adaptable to antenna designs of virtually 
any size or shape. 

Aeronca antennas are lightweight high-strength rigid structures of 
honeycomb sandwich construction. Developed by integrated design- 
tool-produce capabilities, they are fabricated by advanced tech- 
niques that substantially reduce tooling requirements . . . simplify 
unit design . . . assure low-cost producibility. In addition, Aeronca 
antennas permit lighter support structures and mechanisms because 
they weigh 40% to 60% less than conventional designs. 

ma problems, Aeronca can 
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Engineers and scientists at Convair/Astronautics enjoy not only 
the immeasurable rewards of participating in the development of 
this nation's most advanced space systems (Centaur. Midas, 
Samos. ARENTS ) . but the added bonus of living and raising their 
families in resort-like San Diego. California. San Diego's climate 
is near-perfect, and its ideal location permits almost any sort of 
family recreation the year around. Indeed, on the first day of 
summer last year, the temperature was 78 degrees; on the first 
day of winter, 76: schools are excellent and uncrowded; cultural 
attractions abundant; advanced educational facilities are con- 
stantly being expanded. 

If you are an experienced engineer or scientist, just a cut above 
the average, we’d like to tell you more about our company, our 
community, and how they might fit into your future. You'll find 
more information on the back of this page, and a convenient in- 
quiry card which will receive immediate and confidential atten- 
tion. Why not mail it today? No obligation, of course. 


If the inquiry card has been removed, or if 
you wish to furnish or request more 
detailed information, please write to 
Mr. R. B. Merwin, Industrial Relations 
Administrator-Engineering, Mail Zone 
130-90, Convair/Astronautics, 

5589 Kearny Villa Road, 

San Diego 12, California. 

(If you live in the New York area, 
please contact Mr. J. J. Tannone, Jr., 
manager of our New York placement 
office, Circle 5-5034.) 



CONVAIR / ASTRONAUTICS 


Dlvfs°ONOF GENERAL DYNAMICS 




ENGINEERS AND SCIENTISTS 



Convair Astronautics is located in San Diego, Cali- 
fornia, the third fastest growing community in the 
United States. It is situated 10 miles north of the 
Mexican border and a little over 100 miles south 
of Los Angeles. 


velop tables of organization and equipment for the 
Atlas Weapons system. 

ENGINEERING WRITERS with 2 years college and 3 
years experience in preparation of TCTO's; Opera- 
tions, Maintenance, and Overhaul manuals. 


Immediate openings exist in the following areas: 
SCIENTISTS & ANALYTICAL ENGINEERS with Ph.D 
or Sc.D for electronics and physical research; com- 
puter analysis and application; and instrumentation 
development. 

ELECTRONIC DESIGN & TEST: communication sys- 
tems and data transmission design; logical circuitry; 
automatic control systems; and electronic packaging. 
BSEE plus appropriate experience required. 
MECHANICAL DESIGN: BSME or AE for pneumat- 
ics. hydraulics, and fluid systems design and test. Also 
missile GSE and missile structures designers. 


GUIDANCE SYSTEM ANALYSTS to define the opti- 
mum characteristics, philosophy, and mode of opera- 
tion of sophisticated guidance systems of extreme 
accuracy. A Ph.D degree plus experience in guidance 
systems and missile simulation is desired, but more 
extensive experience in related fields will be favorably 
considered. 

PRE-DESIGN ENGINEERS with experience in pro- 
posal preparation and system design of guidance and 
tracking systems. 

If you desire to become part of this great team, we 
urge your prompt inquiry on the attached Engineering 
Placement Inquiry. 


ENGINEERING PSYCHOLOGISTS & INDUSTRIAL 
ENGINEERS with a hardware background to develop 
manning documents, perform task analysis, and de- 


Technical openings also exist in other specialties. 
Write Mr. R. B. Merwin, Industrial Relations 
Administrator -Engineering, Dept. 130-90, Convair 
Astronautics, 55S9 Kearny Villa Road, San Diego 12, 
California. (If you live in the New York area, please 
contact Mr. J. J. Tannone, Jr., manager of our New 
York placement office. Circle 5-5034.) 
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Argosy Assembly Time Reduced by 25% 


By John Tunstall 

London- A 25% gain in assembly 
time is claimed by Armstrong-Whit- 
worth in its current civil and military 
AW 650 and 660 freighter programs 
by introduction of a new jigging strat- 
egy based on tubular glass fiber jigs and 
the maximum use of self-jigging sub- 
assemblies. 

"We arc building the Argosy like a 
ship.” R. A. Courtman, senior produc- 
tion executive of Armstrong- Whitworth, 
told Aviation Week, hirst the keel is 
laid and the seat rails fixed. Then 
the rest of the fuselage is jigged from 
the seat rails using low-cost lightweight 
tubular glass fiber jigs. 

As with the first 10 freighters, the 
company is expecting to authorize 
shortly the production of an additional 
10 aircraft without any orders on the 
books. Seven of the first civil batch 
have been ordered bv Riddle Airlines; 
the other three are still uncommitted. 
Negotiations for the sale of these air- 
craft to British European Airways are 
believed to be under way. 

Accessibility and the maximum use 
of prefabricated, self-jigging subassem- 
blies is the key point in Armstrong- 
Whitworth’s strategy. The keel is laid 
in resin-bonded laminated plastic 
sheeted cradles, the main jigging points 
being the end-frames, main floor rails, 
wing pickup points and the frame joints. 
Obstruction from external steel super- 





BEECH "IMAGINUITY” IN 

Arfofo£cfi/ 


PRESSURIZATION. 


The new Beechcraft L-23F . . . 

Meeting the U. S. Army’s requirement for a modern 
high-performance, low-cost transportation system 


Already serving the U. S. Army, the versatile new 
Beechcraft L-23P is the latest in a long line of high- 
performance training and utility aircraft which Beech 
Aircraft Corporation has designed, developed and pro- 
duced for the military services since 1932. 

With supercharged fuel injection engines, the L-23F 
combines high altitude cruise power with exceptional 


short field performance, rugged durability and low 
operating costs to meet a wide range of needs ... as 
a command liaison or personnel transport, a carrier 
of high-priority cargo, an aerial ambulance, or a multi- 
engine instrument trainer with a “big plane” feel. De- 
signed and engineered for future pressurization and 
turbo-prop modification. 
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BEECH AIRCRAFT CORPORATIO 
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structures normal to fuselage assembly 
jigs virtually has been eliminated, the 
wing pickup points and the front and 
rear door frames being the only points 
in the whole of the 47-ft.-long fuselage 
which arc located by external structure. 

The glass fiber jigs which tic up the 
critical frame locations have been de- 
signed so that operators can walk 
through them, thus eliminating much 
internal obstruction and allowing more 
operators access to the job. 

The extensive use made on self-jig- 
ging subpanels has greatly reduced the 
fabrication in place in these fuselage 
unit assemble jigs. 

"We have cut the production cycle 
from first pressings to rollout down to 
12 months," Courtman said. Tins 
cycle for the freighter, which grosses 
97,000 lb., is now even less than that 
for the Sea Hawk single-seat naval 
fighter which is now in the process of 
living phased out at Armstrong-Whit- 
worth’s Baginton production factory'. 

Other advantages claimed for the 
glass fiber jigging were its low price, 
light weight and ease of location. 

A jig can be lifted by one man. so 
that instead of days it takes only hours 
to strip the “gates" after the main 
assembly joints have been fixed, thus 
giving full access to the interior of the 
fuselage. In spite of the open triangu- 
lation used in the jigs they were ade- 
quately stiff. Armstrong-Whitworth em- 
phasized. 

The fuselage unit assembly jigs for 
the military aircraft have now been fully 
developed for production and the tem- 
porary staging used for the civil produc- 
tion program has been abolished. The 
jigs now have permanent platforms at 
two levels, each supplied with sendees. 

Major modification to the basic Ar- 
gosy design in the military' variant is the 
replacement of the full-width side-open- 
ing rear door with a beaver tail. Full- 
width nose freight door is optional. 


The new tail was attached to a civil 
Argosy last autumn for aerodynamic 
testing, and flight tests have confirmed 
wind tunnel work. Only very minor 
changes have been made, and operation 
of the beaver tail in flight is almost 
trim-free and in both positions is free 
from buffeting. 

Lower element of the beaver tail 
acts as an integral loading ramp with- 
out needing supports for loads up to 

5.000 lb. Beyond that the fuselage is 
hydraulically jacked to stabilize it dur- 
ing loading. 

The maximum payload of the AW 
660 of 29,000 lb., and fuselage ca- 
pacity of 3,680 cu. ft., can accommo- 
date a large variety of military stores. 

Maximum pallet width is eight feet. 
Most of the guided weapons in current 
use can be accommodated. 

The fuselage is pressurized and air 
conditioned and can lift 69 fully- 
equipped troops or 48 stretcher eases 
to the aircraft’s cruising altitude of 

20.000 ft. 

Usable fuselage length is 45 ft. dis- 
posed equally about the forward ccntcr- 
of-gravitv position. Air-dropping is nor- 
mally carried out using two platforms 
each with a maximum load capacity of 

14.000 lb. Die aircraft's roller con- 
veyor system is used for gravity-drop- 
ping. a typical load being 1 1 one-ton 
containers. A landing load could con- 
sist of a 25-pounder gun with a one-ton 
trailer and onc-ton truck. 

The AW 660 has a flight refueling 
probe above the flight deck which is 
routed outside the fuselage into the 
wing leading edge. 

An auxiliary' gas turbine mounted in 
the port boom supplies power for start- 
ing and systems checks. 

The AW 660 transport has a range 
with full pavload of 500 naut. mi. or 
1,200 naut. mi. with 20,000-lb. payload, 
both with 14 hr. fuel reserve for hold- 
ing. Average cruise speed is 233 kt. 
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McDonnell F3H-2N demon 


SPECIFIED: CONTROL SWITCHES 



More and more successful aircraft and 
missiles are specified with switches 
and indicator lights made by Control 
Switch Oivision. Over 60.000 basic 

sub-miniature, sub-miniature, mini- 
ature, environment-free, hermetically 
sealed, multi-pole, and lighted push- 
button panel switches. 
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AMERICA'S FIRST CERTIFIED PASSENGER TURBOCOPTER GOES INTO SERVICE AS 

HELICOPTER AIRLINES ENTER THE JET AGE 

Taking its first step into the turbine era, Los Angeles Airways has inaugurated Sikorsky S-62 service 
—the first scheduled turbocopter operation in the world. The S-62, third generation of Sikorsky 
helicopters to serve L. A. A., carries nine passengers, cruises at 100 miles per hour, offers a 
range of 285 miles. Its flying boat hull enables the S-62 to land on water or any surface for 
emergency operation. □ Besides the speed and passenger comfort offered by its turbine power- 
plant, the S-62 provides outstanding economies for L.A.A. It carries a 90% greater load than 
the Airways' piston -powered S-55's for the same fuel cost at 28% higher speed. Through the 
use of proven components, it offers overhaul periods 2-3 times greater than have ever before 
been offered on a new commercial helicopter. □ Next step in L.A.A.’s turbinization program: 
five 28-passenger, twin-turbine Sikorsky S-61's. . . providing all-weather operation and further 
reductions in seat mile costs. UNITED AIRCRAFT CORPORATION 

Sikorsky aircraft division 

v—/ STRATFORD, CONNECTICUT 


100 



IMBEDDED heating wires provide de-icing protection on the propeller spinner ot the Grumman AO-1 Mohawk (left) and the circular 
intakes of the Sikorsky S-61 transport helicopter. The plastic laminate construction is said to be easily repairable. 


Inlet De-icing System May Save Weight 


New York— Fast-cyclic electric de- 
icing svstems for turbine engine inlets 
may offer substantial weight and power 
savings without sacrificing positive pro- 
tection against ice ingestion. 

Proponents of the de-icing method 
assert that a 10-lb. system can provide 
inlet ice protection covering an area 
of 1,000 sq. in. with less than 1,000 

A fast-cyclic system, used on the 
engine inlets of the Republic F-105 
fighter-bomber, combines continuously- 
heated parting strips at an average watt 
density of 1 5 watts psi. along stagna- 

Tlic heating wires in the F-105 inlet 
de-icer are imbedded within a stainless 
steel sandwich construction. Cox & 
Co.. New York, N. Y., producers of 
the F-105 inlet de-icing system, say 
that for most inlet applications a glass 
fiber laminate is satisfactory. This 
would afford considerable cost savings 
in comparison with the stainless steel 
construction. 

In addition to the fast-cyclic electric 
de-icing system, Cox produces continu- 
ous-heating and slower cycling (called 
semi-cyclic) systems used on the engine 
inlet ducts of the Sikorsky HSS-2 heli- 
copter and on the spinners of Hamilton- 
Standard propellers on the Grumman 
AO-1 Mohawk. Both of these applica- 
tions employ glass fiber laminates with a 
protective erosion coating. Cox says that 
its fast-cyclic system in a plastic lami- 
nate will offer more positive ice protec- 
tion than other electrical systems at 
less weight, lower cost and loss of thrust 
than engine bleed systems. 


The company, bucking the trend 
toward hot-air inlet icing protection, 
says its fast cycling system is both 
lighter and less complicated. Industry 
resistance to electrical inlet anti-icing is 
due to the difficulty in adapting it 
to complex inlet shapes, thermally un- 
suitable structure and its complex 
heater designs. 

The plastic laminate fast-cyclic anti- 
icing system proposed by Cox incorpo- 
rates imbedded Thermowire heaters. 
The heater wires, spaced no greater 
than .017 in. apart, are imbedded be- 
neath one layer of glass cloth and the 
erosion-protective coating. At low watt 
densities this design wifi have a 50% 
lower thermal efficiency than surfacc- 
film-typc heaters, which lie just beneath 
the protective coating. Cox asserts that 
at higher watt densities used in its fast 
cycling system (20 to 40 watts psi.) 
this difference in thermal efficiency will 
he reduced. 

Against the thermal disadvantage of 
the fast cyclic approach to inlet de- 
icing. Cox cites several advantages. 
Thermowirc heater, when molded in 
the plastic laminate, is good for the life 
of the aircraft and. if damaged, is easily 
repairable. Despite the many internal 
circuits there are no cold spots due to 
the .042 maximum wire spacing and 
no internal or external cold leads are 
needed to connect internal circuits. 

Another advantage cited for the im- 
bedded wire heater is that precision 
arrangement of power densities and 
internal circuits is assured by molding 
the heater to the exact shape before it 
is used as one layer of the laminate. 


Additionally, as many parallel, series or 
series-parallel internal circuits may be 
incorporated as needed without external 
leads or internal busbars. Three-phase 
homogeneous or separated winding pat- 
terns may he used with no effect on 
the molding operation. External power 
leads can emerge anywhere and can be 
grouped in one area. 

Although this construction is com- 
monly used with both continuous- 
power and semi-cyclic systems, fast- 
cyclic anti-icing systems with the plastic 
laminate structure arc not in use. 

In the design of a fast-cyclic anti- 
icing system, the Cox company sug- 
gests as a basic design characteristic a 
one-minute cycle or cold time for free 
stream temperatures between 10 and 
52F. Temperatures ranging between 
minus 22 and plus 10F would necessi- 
tate longer cycle times. The cycles 
would be automatically controlled by 
means of a two-speed cycler which 
would be actuated by a temperature 
sensitive sylphon. 

On-times required would be two or 
three seconds during the higher tem- 
perature range and longer in propor- 
tion to the longer off periods at the 
cold temperature cycle. Cyclic power 
densities would be about 25 watts psi. 
Continuous-power parting strips would 
be employed at stagnation areas and 
high aspect ratio cyclic segments would 
be designed to ensure non-damaging 
ice flakes. 

This represents the Cox design 
which is designed to weigh less than 
10 lb. and protect an area of 1,000 sq. 
in. with a 1,000-watt power require- 
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PROBLEMATICAL RECREATIONS 53 



A man walks one mile south, one mile west, then one mile north, 
ending where he began. From how many points on the surface of 
the earth can such a journey be made? (There are more than 1). 


—Contributed 

Announcing a new automatic announcing system for airline ter- 
minals from our Westrex division. A quick dial or a punch of 
a number and the system’s pre-recorded magnetic tape segments 
automatically combine into a complete message. More than 2,000 
different announcements can be made from a system containing 
up to 65 cartridges. Interested parties please report to Westrex Re- 
cording Equipment Department, 6601 Romaine Street, Hollywood 
California. 

answer to last week’s problem : 8.36 miles per hour. 

E LITTON INDUSTRIES 

Beverly Hills, California 


ment. The company says that this sys- 
tem would offer less danger of ice in- 
gestion damage than any system other 
than complete evaporative systems. The 
company emphasizes that— as with other 
electric anti-icing systems-the pilot 
must anticipate icing and activate the 
system prior to ice formation. Auto- 
matic energization of the system is ad- 
vised when the temperature falls below 
40F in instrument flight conditions. 

Soviet Union Claims 
63 Aviation Records 

Moscow— Soviet Union claims its air- 
craft set 63 world aviation records in 
1960. bringing Russian records to a 
total of 187 by the end of the year. 

Soviets continue to insist that their 
delta-wing E66 holds the absolute world 
speed record with the mark of 1.344 
inpll. it set over a 100 km. closed course 
in November. This claim, repeated re- 
cently bv V. K. Kokkinaki. chairman of 
the USSR’s Aviation Sports Federation, 
ignores the 1.390 mph. record set in 
September bv the U. S. Naw-McDon- 
ncll F4H-1. ' 

Russians claim their records were set 
bv "sportsmen” pilots, but some of 
them were Red air force test pilots. 
One of three Soviet test pilots recently 
decorated was Vladimir Ilyushin, son 
of aircraft designer S. V. Ilyushin, who 
received his award for setting a 94.973- 
ft. altitude record in 1959 with a T-431 
turbojet aircraft. 

Poland claims a world record for gain 
in altitude, from field elevation to pres- 
sure altitude, for a single-place sailplane. 
The 33.762 ft. record was set by Stani- 
slav Jozcfczak in a Mukha-IOOA. 

Rotating Combustion 
Engine Data Revealed 

Detroit— First test stand data on two 
rotating combustion engines, rescaled 
here at the 1961 Society of Automotive 
Engineers International Congress, re- 
flected solid technical progress of the 
program under wav at CurtissAVright 
Corp. (AW Apr. 18, p. 73). 

Company has built and run a wide 
range of forms of the engine including 
one rated at 100 lip. and another at 
782 hp„ to establish parametric infor- 
mation on the concept and to get the 
development program on a firm foun- 
dation. 

Smaller of the two engines was ex- 
hibited at the congress. It has 60 cu. in. 
displacement, is water-cooled and has an 
external flywheel. Test-stand data shows 
a minimum specific fuel consumption 
of 0.47 pounds per horsepower hour, 
increasing to 0.54 at maximum power 
rating of 100 bhp. at 5,500 rpm. 

The larger engine is dimensionally a 
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three-times blowup of the 60-cu. in. 
unit. Displacement of the big engine 
is 1.920 cu. in. The engine started and 
ran at the first attempt, and prclim- 
inary test data shows it to be capable 
of developing 782 bhp. at 1,525 rpm. 
Problems with detonation were encoun- 
tered in this size and are currently be- 
ing investigated. 

Company spokesmen emphasized it 
was too early to talk about possible ap- 
plications or markets for the engine. 
Thev said it currently is a proprietary 
item, with the entire program being 
supported by corporation funds. But 
possible applications at some future 
date could include helicopters, where 
the small size and weight of the engine 
could make it competitive with the gas 
turbine as a power source. Engine sim- 
plicity and low production cost could 
make it a cheaper powerplant per in- 
stalled horsepower than current tvpcs. 

Work to date has been solely with a 
water-cooled version. There is no tech- 
nical reason why an air-cooled model 
could not be built, although it is too 
early to conjecture about that form, 
spokesmen said. 

One problem is posed because the 



"'MAGNETIC 

MODULATOR 



Continuous Accuracy 
within ± 5% of Theo- 
retical Product over 
the entire Ambient 
Temperature Range 


General Magnetics • Inc 

135 BLOOMFIELD AVENUE 
BLOOMFIELD, NEW JERSEY 



Is Noted For: 

• 20 YEARS OF SERVICE to military and commercial aircraft/missile 
manufacturers supplying MS-NAS-AN fluid line fittings and all 
special finings including swivel, adjustable and positioning fittings. 

• ENGINEERING AND TECHNICAL ABILITY that has eliminated inter 
granular corrosion and eutectic melting problems in fittings. (Data 
available upon request.) 

• CUSTOM ENGINEERING and design for fittings of all materials. 

• QUALITY CONTROL through complete engineering and test facilities. 

• PROMPT DELIVERY from Dania, Florida or Whittier, California. 

WRITE OR WIRE. DEPT. A-2 

The AIRCRAFT FITTING COMPANY • 701 N. Fed. Hwy., DANIA, FLORIDA 


DISTRIBUTORS INQUIRIES INVITED 
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Electronic Systems 
Engineers 

here is your opportunity to join an expanding 
center of advanced electronic systems capability— 

T he Columbus Division of North American Aviation, Inc., 
is a center of electronic systems capability. It is the 
designer and builder not only of aircraft— such as the A3J 
Vigilante and the T2J Buckeye— but also of missiles, radar 
antennas, radio telescope systems, seat ejection systems, 
special support equipment for future systems— such as the 
Minuteman.and other diverse products.The Columbus Divi- 
sion is also the center of extensive advanced R & D projects. 
Here, there are unlimited opportunities to contribute to 
advanced technology— and to forward your own career. 

Currently, the Columbus Division has openings for Elec- 
tronic Systems Engineers. These engineers will assume 
responsibility for the development of electronic equipment 
for advanced weapon systems. To qualify for these posi- 
tions, a background in one or more of the following fields 
is required : 

Data Processing and Handling 

Design of Electronic Checkout Equipment 

Design of Electronic Packaging (Internal) 

Design of Logic Digital Computers 
Design and Development of Transistorized Circuits 
Development and Design of Antennas (Airborne and 
Ground Based) 

Development of Microwave Systems 
Digital Programming 

Ground Communication and Surveillance Systems 
Operations Research 
Radar Systems Design 
Reconnaissance Systems 

Servo-Systems 

Solid State Devices 

Systems Analysis 

VHF-UHF Antenna Development 

Electronics Engineers who are qualified, through education 
and experience, and who are seeking better opportunities to 
technically express themselves in any of the aforementioned 
fields, please forward resume to : 

Mr. H. Keever 

Engineering Personnel Supervisor, Box AW-234 
North American Aviation, Inc. 

4300 East Fifth Avenue 
Columbus 16, Ohio 

THE COLUMBUS DIVISION OF 
NORTH AMERICAN AVIATION, INC. 



engine runs hotter than other internal 
combustion types. Spark-plug life suf- 
fers as a result, and changes have been 
made in ignition and lubrication sys- 
tems to compensate for increased cycle 
temperatures. 

Curtiss- Wright is taking a conserva- 
tive and cautious approach to develop- 
ment work with this engine. Spokes- 
men see another one or two years of 
development work ahead before the en- 
gine is ready for useful applications and 
they arc reluctant to speculate about 
any future possibilities at this time. 

Glass Fiber Blades 
Made for Compressors 

London— Reinforced glass fiber blades 
are being developed for compressor ro- 
tor systems by Rolls-Royce and Bristol 
Siddeley, but application of the light 
weight components probably will be 
limited to military engines until the 
technique is proven. 

Bristol already has developed produc- 
tion techniques, and rig testing is pro- 
ceeding on low pressure compressors of 
a size comparable to the BS si Olym- 
pus 10. 000-lb. thrust engine, which is 
destined for installation in the STOL 
TSR.2 strike-reconnaissance aircraft. 

Parts of the BS 5? already made of 
reinforced plastic include the cold air 
deflector nozzles, some lightly loaded 
sections of the engine easing and the 
inlet guide vanes. Fan blades currently 
are metal. 

One of the first Bristol Siddeley en- 
gines to use plastic blading in the first 
compressor stage was the Viper Mk. 
P. 1 S7 prototype, which first ran over 
three years ago. 

Rolls-Royce interest in plastic blad- 
ing was indicated in a report by Chief 
Engineer H. Pearson, who says a great 
increase in thrust-to-weight ratio prob- 
ably is possible with plastic components. 
The company has claimed a ratio of 
16-1 for its small turbojet lift engines, 
due mainly to weight saving through 
use of plastic blades. 

Aircraft Firms Expand 
Avionics Activities 

Washington— General Dynamics. 

McDonnell Aircraft and Douglas Air- 
craft recently moved to expand their 
avionics activities as part of corporate 
diversification efforts. Douglas and 
McDonnell are the last of the major 
aircraft companies to move into the 
avionics field. 

These moves were made to broaden 

• General Dynamics has formed a new 
corporate division. General Dynamics ’ 
Electronics, under which it will con- 
solidate all the activities of its former 
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Stromberg-Carlson Division plus the 
Electronics Division and Instruments 
group of Convair-San Diego. 

• McDonnell Aircraft Co. has formed 
an Electronic Equipment Division to 
develop, design and produce avionic 
equipment, both for the company's 
weapon systems programs and for out- 
side customers. 

• Douglas Aircraft Co. is negotiating to 
acquire a "substantial interest” in 
Midwestern Instruments, Inc. of Tulsa, 
Okla. Company produces recording and 
data processing equipment. 

The newly formed General Dy- 
namics/Electronics. headed by James 
D. McLean as president, employs over 
11.000. Combined sales of the new 
division are expected to total slightly 
under $200 million annually. 

The new GD/E will consist of four 
operating divisions: Military Products, 
combining the defense electronics activ- 
ity of the fonner Stromberg-Carlson 
Division in Rochester with the Elec- 
tronics Division of Convair-San Diego; 
Information Technology, combining 
the instrument group of Convair-San 
Diego with the Charactron display and 
data handling group in San Diego 
which was spun off from Convair 
several years ago; Telecommunications, 
including the radio and telephone com- 
munications activities in Rochester, 
and Commercial Products. 

.McDonnell's new Electronics Equip- 
ment Division, headed by Fred A. 
Darwin, is an amalgamation of many 
separate electronics groups which have 
grown in the company. New division’s 
current employment is around 2,000, 
and last year's sales were about $2$ 
million. Principal products have in- 
cluded trainers and simulators, such as 
the procedural trainer for Project 
Mercury pilots, automatic checkout 
equipment and flight control systems. 

Midwestern Instruments. Inc., with 
which Douglas is negotiating, has itself 
grown via the acquisition route. The 
company merged with Magnecord. 
Inc., maker of tape recording equip- 
ment. in 1956 and acquired Data 
Storage Devices Co. the following 
vear. Midwestern's products include 
servo valves, ground telemetry equip- 
ment, oscillographs and tape recorders. 

Eclipse to Be Viewed 
Aboard Soviet Tu-104 

Moscow — Soviet Tu-104 turbojet 
transport will be used to give Russian 
astronomers an extra 75 sec. in which to 
view a total solar eclipse expected on 
Feb. 15. 

Scientists aboard the jet will in- 
vestigate the solar crown in infrared 
and visible fields of the spectrum, at- 
tempt to obtain crown photographs, 
and also will study the chromosphere. 



signal hide and seek 


planned through 
advanced communication 
techniques at 
Amherst Laboratories 


by using natural or man-made disturbances. Locating such a signal in 
intelligible form at a designated point has been accomplished 

These and other accomplishments are a result of long-range experimental 
investigation currently in progress. We are concerned with wave ^ 

to advanced Ground, Air and Space Communications. 

PROFESSIONAL STAFF AND MANAGEMENT OPPORTUNITIES 
are unlimited for Physicists, Mathematicians and Electronic Engineers with 
advanced degrees and creative desire. 

You are invited to direct inquiries in confidence to Dr. R. Malm, 

Amherst Laboratories. . . or call NF 3-8315 for information. All inquiries 
will be acknowledged promptly. 
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Air Force Tests Convair Supersonic Ejection Seat 





PRODUCTION BRIEFING 


Rocket Power Division of the Ga- 
briel Co., Mesa. Ariz., has been awarded 
a $100,000 contract for PIMA rocket 
boosters by the U. S. Army Proving 
Grounds, Ft. Huachuca, Ariz. 

Britain’s Ministry of Aviation will 
place its three Saundcrs-Roe Princess 
flying boats on the auction block. The 
157-ton flying boats, which were can- 
celed due to the lack of a suitable power- 
plant, have been in mothballs since 
1954. The British government states 
that the sale of the aircraft may stimu- 
late a re-examination of their commer- 


cial potential. There arc 44 tons of 
aluminum alloy in each hull. 

Vickers. Inc., Division of Sperry Rand 
Corp., has been awarded a SI 27,000 
contract by NASA to determine the 
feasibility of a rocket attitude control 
system. Vickers system will have a 
solid-propellant gas generator that ex- 
hausts gases through a network of pro- 
portional valves to produce attitude and 
roll correction forces. 

Del Mar Engineering Laboratories 
has received a contract for $1,012,- 
559.50 from the Bureau of Naval Weap- 
ons for the production of lightweight- 
pressed fiber and foam targets that can 


be towed at lengths to 61 mi. behind a 
fighter aircraft. The expendable targets 
\vhich will be used in air-to-air missile 
training arc designed to be launched 
and recovered in flight. Deliveries of 
the targets will run From April through 
August, 1961. 

Wcstinghousc Electric Corp. will 
manufacture electrical systems for the 
first 40 Boeing 727 transports under 
terms of a $1,000,000 contract from 
Boeing Airplane Co. The equipment 
will include a starter generator that will 
function first as a starter for the jet 
engines and then as an alternating-cur- 
rent brushless generator supplying 
power for the aircrafts' operation. 

Huyck Systems Co. of Huntington 
Station, New York, has been awarded 
a $675,000 contract by Lockheed Air- 
craft Corp.'s California Division for an 
airborne latitude-longitude indicator- 
computer. The indicator-computer ac- 
cepts inputs of North-South and East- 
West distance traveled and converts 
this data to present position readouts. 
It will be used by Lockheed in retro- 
fitting its ASM' aircraft. 

Short Brothers & Ilarland Britannic 
air freighter's name has been changed 
to the Belfast (AW Sept. 28, 1959, p. 
45.) 

Tool Research and Engineering 
Corp., Beverly Hills, Calif., has received 
an initial contract of approximately 
82,500,000 for tooling on the B-70 
Valkyrie bomber program. The North 
American Aviation, Inc., contract is 
for jig and fixture and special tooling 
for the building of sections and sub- 
assemblies of the B-70. 

HRB-Singer, Inc., will supply radar 
weather beacons to the U. S. Weather 
Bureau under terms of a $108,000 con- 
tract. Hie new beacons arc transistor- 
ized and improved versions of a beacon 
originally developed by the Weather 
Bureau's Washington laboratory to col- 
lect rainfall data. 

Radiation, Inc., Melbourne, Fla., has 
received two contracts from NASA; one, 
for an undisclosed amount, for pulse- 
code-modulation (PCM) telemetry sys- 
tem for Nimbus and the second, for 
$100,000 for reflectivity measurements 
of Echo and other passive satellites. 

Control Corp. of Minneapolis, Minn, 
has received an order amounting to 
$148,000 to furnish control and remote 
metering equipment for the U. S. 
Navy jet fuel storage system in Hawaii. 
The order is a subcontract from Pat- 
terson, Emerson and Comstock, who 
arc the prime electrical contractors. 
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A REVIEW AND PREVIEW OF WORLD-WIDE 
AEROSPACE DEVELOPMENTS 

Aerospace industry developments have captured 
the imagination and thinking of scientific-military, 
government and industry planners everywhere . . . 
commercial space applications . . . weather, navi- 
gation and recoverable satellites . . . supersonic 
transports . . . molecular electronic circuitry . . . 
nuclear powered aircraft and missiles . . . jet 
powered business aircraft. 

These dynamic leaps in technology affect the prog- 
ress of thousands of U.S. companies in practically 
every phase of U.S. industrial activity. Interpret- 
ing these developments is vital to our industry's 
economic welfare and demands specialized analysis. 
Once a year . . . for 27 years . . . industry decision- 
makers turn to the industry’s top technical report- 
ing team and the “Inventory of Aerospace Power” 
for the answers. The “Inventory Issue” has won un- 
matched respect and reputation as the authorita- 
tive review and preview of national and interna- 
tional aerospace developments. 

CONTENTS OF THE INVENTORY ISSUE 
Charts, graphs, tables, specifications will cover in 
detail, budgets, missiles, avionics, manufacturing, 
engineering and many more areas of military and 
civil aerospace activities. Aviation Week’s 37 
man editorial staff of graduate engineers and aero- 
space specialists will collect, sift, analyze and in- 
terpret the significance of hundreds of technical 
and market developments. 

ADVERTISER BENEFITS 

Intense reader interest generated by past issues 
and vital editorial content make the “Inventory 
Issue” an ideal advertising opportunity. As in the 
past, reader service cards will be included to enable 
subscribers to easily contact advertisers for addi- 
tional information. Reader service cards in the 
1960 issue generated over 8,500 inquiries in seven 
months demonstrating long-life of “Inventory 
Issue” advertisements. 

To reach over 82,000 key engineering-management 
men, write, wire or phone collect your Aviation 
Week District Manager for more complete in- 
formation. Regular advertising space rates apply. 
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WING TIPS 



HUMBLE OIL & REFINING COMPANY 


WATCH FOR 
"GUST DUST"! 

While making your approach, 
keep a keen eye out for low 
level, wind-blown dust near the 
runway. If it’s moving in a 
different direction than the 
wind sock, you should expect 
turbulence or cross winds as 
you’re touching down. 


TUCK IN BEFORE 
TAKE-OFF! 

Sounds fantastic, but many a 
carefree pilot has taken off 
with a seat belt dangling out 
the door of his plane. In flight, 
a dangling seat belt can create 
terrific noise — even damage — 
as it raps against your fuse- 
lage. So keep seat belts inside 
. . . and fasten ’em! 


MEET YOUR ESSO 
AVIATION DEALER! 

He provides you with avia- 
tion fuels and lubricants of the 
same high quality that has 
made Esso a respected name 
with America's leading air- 
lines. What's more, he takes an 
interest in seeing that your 
plane gets maximum perform- 
ance aloft. Next time you’re 
touching down, make your 
approach at the Esso sign ! 


112 


BUSINESS FLYING 


New York Surveys Fish Toll From Air 



By Arnold Sherman 

Albany, N. Y.— New York State De- 
partment of Conservation is planning 
to increase its aerial coverage of the 
Long Island area. Until recently aerial 
reconnaissance of Long Island fishing 
grounds has been restricted to the 
Great South Bay area but aerial cover- 
age is planned for the entire south shore 
including the Block Island, Pcconic Bay 

Flying a Cessna ISO equipped 
with floats, pilot-conservationist John 
Schcmpp has been flying low-level sur- 
veys of fluke in the Great South Bay 

Tlie Long Island reconnaissance falls 
under Conservation Department “Proj- 
ect Fishing Pressure.” The project 
calls for close coordination between 
Schempp's flights and marine biologists 
stationed at Freeport. L. 1. Quantities 
of fish (in this case fluke) are netted, 
tagged for future identification and then 

In order to determine the approxi- 
mate toll taken of these fish by anglers, 
frequent, low-level flights are made. 
Charter fishing craft, dinghies, private 
cruisers are identified along with the 
number of fishing occupants on each. 
These figures are later correlated with 
the number of fish known to be in the 
area and the Department of Conserva- 
tion then has a fairly accurate idea of 
how the fish are faring. 

The fluke having been successfully 
tabbed and their rate of survival noted. 
Conservation is planning to move on 
next to flounders. 

Project Fishing Pressure illustrates 
the increasing utilization of aircraft by 
the Conservation Department in New 
York. Aircraft are used not only for 
broad, fast coverage as in Great South 

frequency, for determining the quantity 
of wild life in remote forested areas, for 
noting the nngrational habits and idio- 
syncrasies of various species and for 
ascertaining vvliat effects man is having 
on their normal development. “We've 
reached a point.” Schcmpp noted, 
“where we realize that much of the 
work we've undertaken couldn't pos- 
sibly be accomplished in any wav but 
by air.” 

Sehempp. 42. is a Cornell University 
graduate in wild life conservation. lie 
was a pilot in World War II and 
joined the Department of Conservation 
immediately afterward. 

“We started out with a surplus Stin- 


son L-S and had it equipped with 
wheels, skis and floats. Liter we grad- 
uated to the Stinson Station Wagon 
ami finally picked up the Cessna ISO 
which we've been using for the past 
three years." he explained. 

The Cessna is used exclusively for 
aerial observation. A Grumman Goose 
and later de Ilavilland Otters were put 
to the task of stocking lakes and 
streams. 'Hie Otter, equipped with a 
dump hatch, flies low over lakes in re- 
mote parts of the state, dropping its 
cargo of fish like so many bombs. 

Aerial photography is one of 
Schcnipp's frequent duties. The ISO 
is equipped with a Fairchild Model K-20 
aerial camera used for taking oblique 
shots of the terrain. These pictures are 
collated and field maps are drawn from 
them. Later, when a need exists for 
locating suitable animal breeding 
grounds, the map shows precise loca- 

Terrestrial surface changes also are 
noted and carefully recorded for future 
references. 

A Conservation observer flies with 
the pilot for on-the-spot census taking 
and fauna analysis. In census flights, 
the observer actually counts the animals 
or birds in question, the pilot mean- 
while contributing by flying 20 to 30 
ft. from the ground and thereby flush- 
ing the quarry. Realistic figures are 
then extrapolated on the basis of the 
seen versus the margin of unseen game. 
This method has proved surprisingly 
successful with beavers and muskrats, 
less so with deer. 

Animals are not the only creatures 


counted. Hunters and fishermen arc 
just as likely to be included in any Con- 
servation census. 

' Part of the job.” Sehempp noted, 
"is to loea tc where heavy fishing and 
hunting is taking place so we can pin- 
point the areas for future examination. 
That wav we know where and when 
to look.”' 

Illegal Fishing Nets 

The ISO has been used with some 
success in ferreting out illegal fishing 
nets which are visible from the air and 
in curtailing the unauthorized “jacking” 
of deer. 

Conservation planes arc hangared in 
Albany. Pilots work in close coordina- 
tion with the wild life research labora- 
torv in Delmar. N. Y. 

The U.S. Federal I'ish and Wild 
Life Service is an active partner in 
New York State's aerial conservation 

The federal government pays three 
quarters of the aircraft operating ex- 
penses including pilots' salaries and 
maintenance of the planes. 

NAA Is Planning 
Increased Activities 

Dallas, Tex.— National Aeronautic 
Assn, plans to expand its scope of activ- 
ities and build the organization finan- 
cially to better serve private flying and 
industry. 

A major area in which the organiza- 
tion plans to work is to attempt to de- 
velop a working relationship with the 
scores of current aviation organizations 
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SPACE 

ENGINEERS 

North American Aviation, Inc. 
has concentrated the corporation’s 
work on manned and unmanned 
space exploration vehicles, and 
management of information proc- 
essing systems in the Space and 
Information Systems Division, 
located in Downey, California. 

We have openings for senior engi- 

Structural Research 
Orbital and Interplanetary 
Trajectory Analysis 
Space Environment and Planet 
Sciences 

Information Theory— Data 
Processing— Bionics 

If you have experience in any of 

osity about, and an intense interest 
in. any of the many unexplored 
workings of the universe, address 
a letter or resume to us for more 
information. 

A. W. Cunningham, Manager 
Employment Services 
12214 Lakewood Blvd. 

Downey, California 

SPACE AND INFORMATION 
SYSTEMS DIVISION A 



now in existence to provide them with 
a cohesive, centralized “voice” in pre- 
senting problems basic to the interests 
of them all to the government agencies 
which have responsibilities for solving 
the problems, 

NAA representatives met recently 
with members of approximately a dozen 
of the leading private aviation organiza- 
tions in Washington to discuss methods 
whereby such cooperation between 
them and NAA can be established. 
NAA feels that, with its established 
reputation for being an objective avia- 


tion group of international standing, it 
could provide a more effective sounding 
board for certain objectives confronting 
industry than can an organization which 
is labeled as representing the interests 
of one particular segment. 

NAA would form a screening com- 
mittee of perhaps seven to nine mem- 
bers to study problems proposed by 
other aviation’ organizations, or from in- 
dustry, to ensure that only those which 
are common throughout aviation, and 
would not favor a particular segment, 
would be sponsored by the organization 



Hiller 12E Tops Off Powerline Job 

Hiller 12E helicopter, owned by Columbia Helicopters. Portland. Ore., tops off a powcrlinc 

construction job at Palo Alto, Calif. Three aluminum tripod towers, 63-f't. high and 
weighing 450 lb., were set in place in concrete foundations in 25 min. flying time. Pilot 
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THE WONDER 
MATERIAL OF THE 
SPACE AGE 

IS PLASTICS 

...AND THE COMPANY 
FOR PLASTICS 

ls ZENITH 


From giant radomes ... to radar an- 
tenna reflectors ... to missile cases . . . 
to marine craft components . . . Zenith 
has the versatile capability to produce 
it better in plastics. 

For more than 15 years, Zenith has 
pioneered new techniques and pro- 
duction processes in plastics. Today, 
Zenith has the most completely 
equipped reinforced-plastics labora- 
tories and the most complete electronic 
test facilities for reinforced-plastics 
components in the world. 

Zenith’s production facilities in- 
clude not only the usual plastics pro- 
duction equipment, but special 
equipment such as giant lathes, one of 
which is a hundred feet long. With 
equipment such as this, plus a wealth 
of engineering competence for design, 
tooling, fabrication, and testing, it is 
no wonder Zenith was called upon to 
make the giant radome for the Navy’s 
Constellation, the largest airborne 
radome ever built. This is also why 
Zenith is making the tough plastics 
liner for the Polaris missile container. 

Consider the many benefits of plas- 
tics in your aircraft, marine, and space 
projects before you seal the design. 
Remember, the wonder material of the 
space age is plastics . . . and the com- 
pany for plastics is Zenith. 




EN 


ITH 


PLASTICS COMPANY 



In the evaluation of helicopter development and production capa- 
bility, contract performance is just as important as flight 
performance . . and Bell helicopter leads in both ! 

Bell has proved its leadership in turbine-powered flight perform- 
ance with seven world records set by Army's HU-1 Iroquois. Bell 
has also proved its leadership in contract performance by deliver- 
ing every Iroquois on, or ahead of, schedule! And, Bell has main- 
tained this contract performance record from contract go-ahead 
on the HU-1 prototype, the XH-40, which beat development 
schedules by months ! 

Bell’s capability of delivering this dual record-breaking perform- 
ance is possible because only Bell is staffed with a turbine exper- 
ienced team at every engineering, manufacturing, and manage- 
ment level . . and, because its physical plant is the world’s first 
manufacturing facility built specifically for, and used exclusively 
in, the production of helicopters. 


BELL 

TURBINE 

CONTRACT 

PERFORMANCE 

is PROVED 

NOT 

PREDICTED! 


For proven turbine-power leadership look to Bell! 

BELL HELICOPTER company 

Fort Worth, Texas • A Division of Bell Aerospace Corporation • A Textron Company 
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DIVISION OF GENERAL MOTORS, INDIANAPOLIS, INDIANA 


Find new ways to put the Atom to work? 


Wet/ea 


to do it at m 


An extremely mobile, lightweight, compact reactor which can produce 
from 2,000 to 3,000 kilowatts . . . 

A nuclear rocket engine to power large Inter-Continental Ballistic Mis- 
siles, put great masses into earth orbit, launch space vehicles . . . 

A thermally Regenerative Fuel Cell to light small cities, power magneto- 
hydrodynamic devices, submarines and space platforms . . . 

These are some of the nuclear projects in progress at Allison, with several 
under government contract. 

In their research and development efforts, our atomic scientists and engi- 
neers employ such facilities as a vacuum chamber which simulates pressures 
at altitudes in excess of 200 miles; physical chemistry, solid-state physics, 
metallurgical and materials laboratories; a liquid metal loop; analog and 
digital computers and many other research tools. Their efforts are aided 
by American and European consultants, our Scientific Advisory Commit- 
tee, plus every resource General Motors possesses. 

Whether your problem is concerned with the heavens, the earth or the 
oceans, Allison has the will and— if it can be solved— the way to solve it. 
We’re doing it for others, we could do it for you. 

Shown is heat exchanger section of a nuclear- or solar-powered Stirling- 
cycle engine under development for space and terrestrial power systems. 

ENERGY CONVERSION 
Vi IS OUR BUSINESS 




BENDIX ROTARY INVERTER 
TO HELP KEEP PERSHING “ON TARGET” 

SETS PACE IN HIGHLY PRECISE FREQUENCY REGULATION 

bility and accuracy in the missile it 
serves. It is capable of operating at a 
frequency regulated to ±0.006 CPS, 
and is designed to meet the rigid require- 
ments of Army Ballistic Missile Agency 
specifications. 

Get complete details on this and the 
many other high performance Bendix 
rotary and static inverters by writing . . . 


The main purpose in life of the Bendix® 
32B148 Rotary Inverter— selected for 
Pershing— is to satisfy the stringent 
electrical power demands of second gen- 
eration missiles. 

Voltage- and frequency-regulated 
by the transistorized control unit, the 
32B148 performs with unprecedented 
dependability which reflects greater sta- 



Bendix Typo 328148 Rotary tnyerter delivers 



GENERAL PRODUCTS DEPARTMENT 

Red Bank Division 

EATONTOWN, NEW JERSEY 



Wert Coort Office, 1 17 E. Provldencio, Bui 


V, Calif. Expen Sale, & Service, Bendix International. 205 E. 42nd St„ New York 17, N. Y. 
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AMC Contracts 

Wright-Pattcrson AFB, Ohio— Fol- 
lowing is a list of unclassified contracts 
for S2 5,000 and over as released by the 
Air Materiel Command Aeronautical 
Systems Center: 

llurclien Aircraft Co., Culver City. Calif., 


F 33( 600)42071). S19.096.552. 


and storage containers, handbook r> 
data, spare parts and related data, or 


ita. spare parts and related data, c, 
F 3:1(600)42072, S27.125.5S9. 


I, (Installations 
ror F- 1 050 aircraft) letter contract AF 
33(600)42199, $1,250, 000. 






A bombing navigation sys- 
■" 33(600)42211, 





DYNAMICS 

SUPERVISORS • SPECIALISTS 

The Dynamics Section of The Columbus Division of 
NAA currently has both Supervisory and high level 
Technical Specialist openings in its Dynamics Devel- 
opment Group. 

This group is responsible for methods development 
and support of all advanced engineering programs in 
the fields of aeroelasticity (static and dynamic), 
deflection analyses, dynamic and static loads includ- 
ing establishment of load spectra criteria, environ- 
mental vibration, and acoustics. This group is also 
responsible for obtaining and conducting sponsored 
research from many government agencies in these 
technical fields. High level technical and supervisory 
personnel are required with interests in all of the 
above fields, but particularly with training and expe- 
rience in the following specialties: 

Unsteady Aerodynamics 

Acoustic and Vibration Environmental Predictions 

Sonic Fatigue Research 

Aeroelasticity 

You will be supported in your theoretical research by 
a well-staffed and equipped Dynamics and Acoustics 
Laboratory covering an area of approximately 10,000 
square feet and under direct Dynamics Section man- 
agement. Consultation is available in many of these 
fields from established consultants currently retained 
on an annual basis by the Dynamics Section. 

To arrange for a personal discussion of these oppor- 
tunities, please call or wire collect : 

Mr. V. Beals 

Engineering Chief, Dynamics 
North American Aviation, Inc. 

Columbus 16, Ohio 
BElmont 1-1851. Extension 1687 


COLUMBUS DIVISION 
NORTH AMERICAN AVIATION 





SUPERVISOR 

TO DIRECT DESIGN OF NEW 
COMMUNICATION SYSTEM 


•• •••••••••• 




IMPORTANT to any crea- 
tive engineer is the opportu- 
nity to tackle an unusual prob- 
lem-then see his own ideas 
progress from conception to 
a fully operational system. 
Just such an opportunity is 
now available at the Weather 
System Center for an engi- 
neer experienced in the area 
of digital data transmission 
via land communication lines. 
The individual selected will 
supervise and direct: 1) in- 
vestigations and analysis of 
present and planned message 
traffic on civilian and military 
weather circuits. 2) study both 
high-speed and low-speed dig- 
ital data and graphic circuits. 
3) design an improved com- 
munication system to Govern- 
ment specifications. 4) evalu- 
ate communication equipment 
and procedures to obtain effi- 
cient system design at reason- 
able cost. 


Primary design objective will 
be the transmittal of weather 
facts at speeds materially 
above any obtainable with 
present equipment. 

Because of the pioneering 
nature of the project, this 
position offers exceptional 
challenge and opportunity to 
a truly creative engineer 
capable of originating major 
design concepts. It can be an 
introduction to a satisfying 
lifetime career in a new field 
with unusual growth possi- 
bilities. 

Minimum requirements: En- 
gineering degree preferably in 
electrical or communication 
engineering. Eight to ten 
years experience with empha- 
sis on experience in the digital 
communications area. 

Please send resume' 

( including salary requirements) 
to Mr. F. D. Finch: 


^WEATHER 
SYSTEM CENTER 


ORATION/EAST HARTFORO, C 


WHO’S WHERE 


(Continued from page 23) 

Changes 

James H. Green. Jr., director, Space Com- 
munications Division, Alpha Corp., Dallas, 
Tex., a subsidiary of Collins Radio Co. 

Dr. Curtis E. Miller, director of medical 
sciences. Dynamic Science Corp., South 
Pasadena, Calif., a subsidiary of Marshall 

Thomas H. Tatliam, product engineering 
chief, Ryan Transdata, Inc., San Diego, 
Calif., a subsidiary of Ryan Aeronautical 
Co. Also: Omer F. Hamann, chief of ap- 
plied research; Robert M. Peterson, chief of 
design requirements. 

James L. Clark, manager, Ballistic Mis 
site Early Warning System program. Sys- 
tems Engineering and Management Op- 
eration, Sylvania Electric Products, Inc., 
Needham, Mass. 

Dr. G. V. R. Rao has joined the senior 
staff of National Engineering Science Co., 
Pasadena, Calif. 

Dr. Selby M. Skinner, manager-molecular 
electronics projects, Westinghousc Electric 
Corp.’s Air Arm Division, Baltimore, Md. 

Dr. Henry M. Clanton, manager. Special 
Systems Department, the Marquardt Corp.’s 
Pomona (Calif.) Division, and Arvid G. 
Wcdin, head of the Simulator and Trainer 

Systems Department. 

C. E. Fitton, Jr., head of Thiokol Chemi- 
cal Corp.’s Advanced Concept Analysis 
Group. Rocket Operations Center. Ogden. 
Utah. 

Frank Enge, head of Loral Electronics 
Corp.’s newly established activity for ad- 
vanced communications, telemetry and space 
navigation systems, with headquarters in 
New York, N. Y. 

J. W. C. Judge, pilot and aerodrome su- 
pervisor, F. G. Miles, Ltd., Shorcham Air- 
port, Sussex, England. 

Alexander B. Magnus, Jr., chief analytical 
engineer. Actuation Research Corp., Glen- 
dale, Calif. 

Herbert I. Chambers, director of engineer- 
ing, Data Recorders Division, Consolidated 
Electrodynamics Corp., Pasadena, Calif. 

Donald Spooner, project engineer-tele- 
metry and data acquisition systems, Elec- 
tronic Development Corp., Boston. Mass. 

Eugene A. Jackson, chief scientist for 
advanced research. Astrosystems, Inc., Liv- 
ingston, N. J. 

Fred A. Darwin, general manager of the 
newly established Electronics Equipment 
Division, McDonnell Aircraft Corp., St. 
Louis. Mo. 

Alfred J. Wheeler, device development 
engineer, Micro State Electronics Corp., 
Murray Hill, N. J, 

S. Edward Franklin, chief engineer. 
Klixon precision controls, Metals &• Con- 
trols. Inc., Attleboro, Mass., a division of 
Texas Instruments, Inc. 

Joseph L. Comet, marketing manager, 
m— Division. The Martin Co., Bal- 


iorc, Md. 

rvsler Corp.’s Advanced Projects Organi- 
ion, Detroit. Mich. 

Wiley V. Conover, director of sales, Au- 
letics, a division of North American 
iation, Inc., Downey, Calif. 
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NOW UNDER ONE ROOF AT LOCKHEED / BURBANK 


Lockheed California Division has expanded its already great 
resources at Burbank. For it now encompasses, under one 
roof, the two vast worlds of Spacecraft and Aircraft. 

This typifies Lockheed policy to steadily advance the state of 
the art through basic research in related and scientific fields. 

Result? Now— more than ever— Lockheed offers Scientists 
and Engineers uncommon opportunities; equips them with 
every modern facility; gives them freedom to explore and ex- 
press new ideas: makes possible greater individual recognition. 

Now being designed and developed in Spacecraft and Air- 
craft are: Hypersonic interceptors: V/STOL; supersonic inter- 
ceptors: limocopters; missiles: manned spacecraft; and 
satellites. 

Scientists and Engineers of outstanding talent are now 

invited to participate in this new, dual enterprise. Immediate 


openings are available to: Aerodynamics engineers; thermo- 
dynamics engineers; dynamicists; electric research engi- 
neers; servosystem engineers; electronic systems engineers; 
biophysicists; infrared physicists; hydrodynamicists; ocean 
systems scientists; physio-psychological research special- 
ists: mammalian culture research specialists; and radiation 
hazards specialists. 

Write today to Mr. E. W. Des Lauriers, Manager Professional 
Placement Staff, Dept. 1102, 2406 N. Hollywood Way, Burbank, 
California. 

LOCKHEED 

CALIFORNIA DIVISION 


EMPLOYMENT OPPORTUNITIES 



air turborocket design 

ENGINEER 

For Challenging New Program in Development of 
Advanced Air Breathing Propulsion Systems. 

For the right man, a technically challenging career 
opportunity working with rapidly expanding aerospace 
systems analysis group. 

B.S.M.E. with five to ten years experience required. 
Will have responsibility for preliminary mechanical 
design and installation of air turborockets and other 
advanced air breathing propulsion systems in a wide 
variety of space vehicle and missile applications. Asso- 
ciate to supervisory level. 

Located in suburban Richmond, Virginia, one of the 
nation’s choicest, most stable home and economic 
locations. The company offers exceptionally competi- 
tive salaries and very liberal benefit programs. 

Send resume to: Personnel Manager 

TEXACO 

EXPERIMENT INCORPORATED 


SOPHISTICATED 

ENGINEERS 

A NEW STATE OF THE ART 

Dpminol' ln^'h« n S8.000.M io !3”oi»'b.o 
BERRY ASSOCIATES. INC. 


SALES OPPORTUNITY 
WITH EXECUTIVE 
AIRCRAFT SERVICE, INC. 


GENERAL® ELECTRIC 

: £v-.jc h o„oc lad ,NewYo r _ 
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ADVERTISING 


Searchlight Section 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


DISPLAYED RATI. UNDISMAYED RATE. 



FOR SALE 

‘mmsL.,. 

IMMEDIATELY 

AVAILABLE 



IlipHs 

NATIONAL AERO LEASING CO., INC. 


ISsiSii 


200 M.P.H. A12 Autopilot 

-.CBWaffi 

"SEARCHLIGHT" 
Con Help You! 

DC-6A DC-6B 


When you wont to buy or sell 


Ifpif 

otl^^bushies^wo^ts— adverHse 

FOR SALE 

BOOKS 

them in the SEARCHLIGHT SEC- 

RADAR KIT 


TION for quick, profitable re- 



WHERE 


TO HELP YOU . . . 

TO BUY 

3..N.Y 


LEASE DOUGLAS DC-4AE SALE 








LETTERS 


Chart Explained 

the I„! chart .licit implio that the that- 
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BELL COOLS THE HEAT OF HOMECOMING 


both space ship and occupants, 
system Double-Wall. We’ve tested it - 


days of the X-l 
heat. We call our 
— and we know 




staining outer wall, 
t cooled inner wall, 
arrangement is the 
load-carrying func- 



The layer of 


heat-resistant panels 
;. It carries no struc- 
: heat shield by radi- 
to the atmosphere, 
s used beneath these 


panels to resist the flow of heat to the inner wall. The 
small amount of heat that does penetrate this insulation 
is absorbed and dissipated by an effective cooling system. 
Therefore, though outer wall temperatures may soar 
above 2000 S F, the inner wall temperature will not rise 
above 200 °F, 


Significantly, the load-carrying structure is kept cool and 
strong, independent of external heating, and conventional 
aluminum construction can be utilized. As an added bonus, 
the Bell Double-Wall's unique arrangement of thermal 
barriers automatically provides a moderate environment 
for both crew and equipment. 

Double-Wall is only one of the many contributions Bell 
Aerosystems Company is making to the scientific progress 
and defensive strength of the free world. We invite quali- 
fied engineers and scientists to inquire about sharing our 
challenging and rewarding future. 



BELL AEROSYSTE 
DIVISION OF BELL AEROSPAt 



passenger 
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CONVAIR 


While others are still in the air, you’re there on the 
Convair 880— the fastest passenger jet in the world. 
Climbing fastest, cruising fastest, the 880 cuts your travel 
time and travel fatigue. Even at 615 miles per hour you 
feel no vibration— hear only the murmur of the powerful 
General Electric jet engines and the whisper of the wind as it 
passes your windows. The Convair 880 is now in service 
with Delta and Northeast. Among other leading airlines 

soon to offer Convair 
880 or 990 service will be 
TWA. AMERICAN, 
SWISSAIR, S.A.S., 

REAL AEROVIAS (Brazil), 
C.A.T. (Formosa), AVENSA 
(Venezuela), JAL (Japan), 
ALASKA AIRLINES. 



DIVISION OF GENERAL DYNAMICS 




